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Abstract 

Pest Risk Analysis for developing countries: The case of Zambia  

by 

Kajarayekha Kenneth Msiska 

 

International trade of plants and plant products is one of the major vectors for the introduction 

and spread of exotic pests of plants. Some of these pests may affect agricultural production 

and/or limit access to international export markets. Phytosanitary inspections of plants and plant 

products at border ports are an important phytosanitary measure to ensure compliance with 

importing countries’ requirements. Measures are formulated by undertaking Pest Risk Analysis 

(PRA). In many developing countries however, the undertaking of PRAs is affected by limited 

national phytosanitary capacity and resources. This thesis provides insights that may facilitate 

more effective phytosanitary regulation, particularly the undertaking of PRAs where limited 

data and expertise are available for this purpose. The Plant Quarantine and Phytosanitary 

Service (PQPS), the National Plant Protection Organization (NPPO) of Zambia is a case in 

point. 

 

In light of the above, a simplified PRA procedure was developed, one that is internationally 

acceptable and easily applied day-to-day with the resources available in a developing country 

like Zambia. The developed procedure focused on Pest Risk Assessment, the second stage of a 

PRA as guided by international standards. This stage is key to formulating phytosanitary 

measures. The procedure is entirely qualitative and relates to particular risk elements. The risk 

elements used in the simplified procedure were identified for inclusion after a detailed review 

of PRAs conducted by NPPOs of various developed countries, including Australia, New 

Zealand and the USA as well as one of the Regional Plant Protection Organizations (RPPO), 

the European and Mediterranean Plant Protection Organization (EPPO). The review evaluated 

the different steps of stage two of these PRAs, specifically, entry, establishment, spread and 

consequences of the pest(s). Selection of risk elements for inclusion in the procedure was based 

on their consistent usage in the PRAs reviewed. The procedure was developed to be easy to 

apply and being user-friendly, with straightforward questions requiring a yes or no response. 
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The procedure developed in this study avoids the burden of misinterpretation of levels of risk 

through ratings or scoring. As such, the procedure has the potential to be applied by the NPPOs 

of other developing countries, including Zambia’s PQPS. The procedure can provide PQPS 

with science-based PRAs to support the application of phytosanitary measures on imported 

plants and plant products. Use of the procedure was then tested, using Zambia’s import of South 

African maize (Zea mays) seed for sowing in a comparative study. 

 

However, having a suitable PRA procedure is one thing but ensuring there is the capacity to 

apply it routinely is another. Additional effort was therefore made to identify the essential PRA 

process components necessary for a NPPO to have an internationally acceptable PRA system. 

Essential components of a PRA system were determined through the aforementioned 

comprehensive review of publicly available PRAs as well as NPPOs and RPPOs documented 

procedures. The essential components included: 

 

 Presence of a PRA unit; 

 Collaboration with specialists from all relevant plant health fields, whether in the NPPO 

or outside; 

 Access to published sources of PRA relevant information and the availability of up-to-

date data sets; 

 Objective, if not independent technical peer review of each PRA; and 

 Risk communication and consultation with stakeholders, including potential trading 

partners(s). 

As the case in point, the phytosanitary capacity of Zambia’s NPPO, the PQPS was examined in 

relation to its PRA system. Two questionnaires were designed specifically for this purpose.  

The questionnaires provided the means to survey PQPS staff to obtain information on:  

 Phytosanitary activities at border ports; 

 International trade patterns; 

 The current PRA process;  

 The availability of PRA experts;  

 PQPS staffing;  

 Availability of and access to sources of information relevant to PRAs; and  

 Laboratory and inspection facilities.  
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The questionnaires were applied between November 2011 and June 2012 at the PQPS head 

office in Lusaka and Zambia’s border ports. Border ports were Katima Mulilo, Chirundu, 

Copperbelt, Mwami, Nakonde, Victoria Falls and the main airport, the Kenneth Kaunda 

International Airport (KKIA). 

 

Survey results showed that Zambia’s phytosanitary capacity is challenged in relation to PRA 

processes. The Zambian NPPO does not have staff specifically tasked with conducting PRAs 

and a PRA unit is not established in its structure. At the time of the survey, PQPS had a staff 

comprising 26 Plant Health Inspectors (PHIs). Presently, PHIs located at the border ports 

conduct ad hoc analyses of the risks associated with imported plants and plant products at the 

same time they complete phytosanitary inspections.  

 

In summary, there was little doubt that Zambia’s PRA process needs to be improved. The 

phytosanitary capacity of its NPPO is lacking and ideally will require significant injection of 

funds in the long term. In the absence of additional funding, however, improvements could still 

be made to its PRA process. The effectiveness of Zambia’s phytosanitary regulatory system 

will depend on its capacity to undertake PRAs. It is recommended that the effectiveness of 

Zambia’s system could be improved by: (i) restructuring PQPS so as to utilise some of its in-

house tertiary qualified personnel located centrally in Head Office to focus on PRAs; (ii) 

applying routinely the newly developed PRA procedure at Head Office to develop scientifically 

justified measures to imports of plants and plant products; (iii) utilising the expertise of other 

centrally located plant health specialists in the PRA process; (iv) clarifying the inspection roles 

of PQPS border staff; and (v) establishing clearer communication channels with PHIs located 

at the border ports thereby enabling them to respond consistently to Head Office directives 

relating to phytosanitary measures required for imported plants and plant products. 

 

Keywords: international trade, plants and plant products, pest introduction, national 

phytosanitary capacity, pest risk analysis, risk elements, process components, phytosanitary 

measures, national plant protection organization, simplified procedure, developing countries 
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     Chapter 1 

General Introduction 

With international trade the introduction and spread of pests around the world are inevitable. 

When a pest crosses borders, it tends to become a Government responsibility together with 

significant industry bodies to help farmers contain pest incursions and their impact (Kuyela, 

2012; Mutinta, 2012; Nyirenda & Maimbolwa, 2012). Crop losses caused by pests can be 

substantial (Oerke, 2006). Governments through relevant departments including the National 

Plant Protection Organizations (NPPOs) are charged to protect public health, agriculture and 

the environment against the potential problems caused by the entry, establishment and spread 

of exotic pests. Trade has been one of the conduits for pest introductions despite its obvious 

economic advantages. With both expanding international trade and challenged phytosanitary 

capacities, the potential risk posed by exotic pests is on the increase (Bright, 1999; Jenkins, 

1996; Mooney & Hobbs, 2000; Vitousek, D'Antonio, Loope, Rejmanek, & Westbrooks, 1997) 

and it is also acknowledged that huge amounts of money have been spent to contain and control 

the impacts caused by the invasion of pests (Olson, 2006). It has been inferred that an upward 

trend in the number of pest introductions is in direct proportion to the increase in trade (Loope 

& Howarth, 2002). As such, the phytosanitary service delivery of a trading country has an 

increasing role to play in curbing pest introductions and spread caused by international trade. 

In promoting international safe trade of plants and plant products, NPPOs are required to 

formulate appropriate and scientifically justified phytosanitary measures that are outcomes of 

a Pest Risk Analysis (PRA). 

1.1 Global context of pest risk analysis in relation to trade in 
agricultural products  

One of the key challenges facing most developing countries in Africa and other parts of the 

world is being able to conduct a PRA taking into account resource limitations. Given that the 

export of plants and plant products to lucrative international markets is a much desired foreign 

exchange earner, a source of employment for individuals and income for households, there is a 

need for developing countries including Zambia to avoid jeopardizing their domestic 

agricultural production and export potential from pest introductions. It is, therefore, imperative 

that NPPOs from developing countries stipulate appropriate phytosanitary measures on their 

import permits. These measures result from PRAs that use the relevant international guidelines 
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(FAO, 2004, 2007b). Understanding these guidelines and frameworks become critical for the 

development of a phytosanitary intervention program.  

However, Ikin (2002) reported that most developing countries in general are constrained in 

undertaking PRAs by lack of capability. It is thus important that simple procedures matching 

national capacities and resources of these countries are developed. In the absence of such 

procedures, it is then possible that the agriculture sector of these countries is at risk of pest 

introductions that could potentially impact negatively and consequently affect the export of 

their plants and plant products. In the African context, one of the major challenges that affects 

the undertaking of PRAs is the lack of data and scientists specialized in plant protection (IITA, 

2011). Although it is the developing countries that are seen to suffer from these limitations, 

some developed countries too have noted similar challenges with data acquisition. In the 

European Union (EU) for example, such challenges are being addressed as a block of countries 

rather than individually (Baker et al., 2009). It is clear that, however, PRA is one of the major 

responsibilities of any NPPO as stipulated under Article IV, 2f of the International Plant 

Protection Convention (FAO, 1997) irrespective of whether it is from a developed or 

developing country. A key factor towards facilitating safe international trade, is that 

phytosanitary measures that are developed are appropriate and science based.  

There is ample evidence in the literature to suggest that some of the pest invasions and their 

spread patterns have followed the increasing trends in trade (Hulme, 2009) and the cost can be 

substantial. According to Pimentel et al. (2001) it was estimated that the annual costs of 

arthropod pests on crops was $0.96 billion in the UK, $0.94 billion in Australia, $1.0 billion in 

South Africa, $16.8 billion in India and $8.5 billion in Brazil. These are likely to be direct costs 

while indirect costs are likely to be unknown but not insignificant. The cost is even higher in 

the US, estimated to be in many billions of dollars (OTA, 1993; Pimentel, Zuniga, & Morrison, 

2005).  

Olson (2006) has also reported on the economic impacts of invasive species of plants, animals 

and microbes. Table 1.1 draws on data compiled by Olson (2006) and shows the economic 

impacts of invasive species of plants (weeds) in some developed countries. 
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Table 1.1 Annual economic impact of plants as terrestrial invasive species 

Country Invasive species (Plants) 

Australia (in $AU)  4 billion 

Canada (in $CAN)  38.21 million  

Germany (in Euro)  103 million 

New Zealand (in $NZ)  100 million 

United States (in $US) 34.5 billion 

   Adapted from Olson (2006) 

Pests not only cause damage to crops (Pimentel et al., 2005) but also have significant impacts 

on market access of plants and plant products. For instance, Australia only recently allowed the 

importation of apples from New Zealand. A ban that had been in force since 1921 due to 

regulations based on a perceived threat of fire blight caused by Erwinia amylovora (Arcuri, 

Gruszczynski, & Herwig, 2010). The European Union (EU) maintains restrictions on the 

importation of wheat from the United States because of risks from Tilletia indica, the pathogen 

causing karnal bunt (Sansford, Baker, Brennan, Ewert, Gioli, Inman, Kelly, et al., 2008; 

Sansford, Baker, Brennan, Ewert, Gioli, Inman, Kinsella, et al., 2008) although the restrictions 

have been challenged based on claims that the pest would not be a threat to the EU (Jones, 

2009). Zambia has not been spared from such market access challenges. Establishing export of 

Zambian fruits and fresh vegetables to South Africa and the USA has been difficult due to the 

presence of Asian fruit fly, Bactrocera invadens and other fruit fly species (PQPS, 2010; 

USDA-APHIS, 2008).  

Ceddia, Heikkilä and Peltola (2008) argue that invasions are costly at  a global scale and will 

increase due to increasing globalisation of markets and increases in global trade, travel and 

tourism. In spite of many countries promoting phytosanitary measures in an effort to minimize 

pest introductions, pest invasions still occur (Brasier, 2008). More pests have been identified in 

some parts of the world indicating pest introductions to increase, intensifying the need for 

improved capacity to detect and identify new pest introductions (Waage & Mumford, 2008; 

Waage et al., 2009). Like many countries, Zambia has repeatedly experienced new pest 

introductions. For instance, since 1993, the larger grain borer (LGB), Prostephanus truncatus 

has devastated maize and other important staple crops (e.g. cassava) of Zambia. Zambia spends 

vast amounts of money in an effort to control that particular pest (Sumani, per comm. May 



 

 

 4 

2012). The Asian fruit fly, B. invadens, is another example of a recently detected insect pest in 

Zambia (Matimelo et al., 2009). 

Trying to contain the huge costs and impacts caused by introduced pests is a major challenge 

for NPPOs of developing countries. As the saying goes in medical circles “prevention is better 

than cure”, it is important that developing countries work towards minimizing pest 

introductions and their spread to avoid pest eradication programmes that are difficult to 

implement. While there have been some successful eradication programmes such as on the 

Bactrocera papayae (Asian papaya fruit fly) and Solenopsis invicta (red imported fire ant) in 

Australia (Maynard, Hamilton, & Grimshaw, 2004) and the angular leaf spot of strawberries, 

caused by the bacterium Xanthomonas fragariae  in the UK (Matthews-Berry & Reed, 2009), 

Burgiel, Foote, Orellana & Perrault (2006) highlighted the fact that developed countries in the 

European Union have also had unsuccessful pest eradication attempts. It is simply not realistic 

to expect a developing country with severe resource limitations to effectively eradicate pests 

once they have been introduced into their territories. Successful eradication is usually possible 

if the pest is detected early enough in a specific area and not yet widely spread. Undoubtedly, 

adopting measures to minimize pest introductions in the first place is the best way. It also 

requires that the personnel involved in phytosanitary inspections have the knowledge of the 

pathways and their potential pest risk. To this effect, a well integrated phytosanitary system that 

incorporates appropriate phytosanitary inspection methodologies at the border is desirable 

(Surkov, Oude Lansink, Van Kooten, & Van Der Werf, 2008; Surkov, 2007).  

Undoubtedly there is a need for countries trading in plants and plant products to invest in their 

phytosanitary regulatory systems. New Zealand is a country that has done just that. Jay, Morad, 

and Bell (2003) reported that of the total annual appropriation for biosecurity in New Zealand, 

94.4% was for the then Ministry of Agriculture and Forestry (MAF), 3% for the Department of 

Conservation, 2.4% for the Ministry of Fisheries and 0.2% to the Ministry of Health. This shows 

a strong commitment to biosecurity and recognition of the different sectors involved in 

protecting New Zealand from new pests and diseases reaching its territories. With limited 

resources available in many developing countries, similar levels of commitment are not 

apparent. Notably, very limited funding has been allocated to phytosanitary capacity in 

developing countries (Waite & Gascoine, 2003). Phytosanitary activities may not be a priority 

for funding despite potentially high impacts of pests on agricultural production and food 

insecurity. Interestingly, even those administering phytosanitary regulatory services in 

developed countries have concerns regarding resources to effectively manage risks of new pest 
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and disease introductions. Lack of resources is often raised as an issue in connection with 

phytosanitary inspections at border ports. For example, in 2002 it was reported that the United 

States Department of Agriculture (USDA) only had the capacity to conduct spot inspections of 

less than 2% of all incoming shipments at borders (National Research Council of the United 

States, 2002).  

Strategies involving targeted inspections and testing of some pathways rather than inspection 

of all plants and plant products are now considered to offer more effective ways of utilizing 

limited resources. Such strategies would ensure that appropriate phytosanitary inspections are 

conducted on all high risk plants and plant products but fewer checks on low risk plants and 

plant products (European Commission, 2007; European Council, 2000). The risk levels of 

different pathways vary. For example, propagative material (e.g. cuttings, seeds, seed potatoes, 

plants in vitro, micropropagative plant material and other plants to be planted) would normally 

be considered a higher risk than produce for consumption. Because such commodities are not 

processed and their intended use is for propagation or planting, their potential to introduce or 

spread pests is higher than that for other intended uses such as for immediate consumption. 

Moreover, pathogens cannot be easily detected by visual screening since these organisms are 

usually microscopic (Ebbels, 2003; FAO, 2009a). Understanding the risks involved would 

make a targeted inspection approach more practical and manageable. 

In Zambia, the Plant Quarantine and Phytosanitary Service (PQPS) is the NPPO. As outlined 

by ZARI (2009), PQPS is one of the sections under the Plant Protection and Quarantine 

Division (PPQD) within the Zambia Agriculture Research Institute (ZARI) and is mandated 

under the Plant Pests and Diseases Act, CAP 233 of the Laws of Zambia to provide 

phytosanitary service to the entire country. The other Divisions under ZARI include: Crop 

Improvement and Agronomy (CIA), Soils and Water Management (SWM) and Farming 

Systems and Social Sciences (FSSS). All the Divisions are headed by Chief Agriculture 

Research Officers (CAROs) and beneath them are sections or units headed by team leaders. As 

for the PPQD, apart from the PQPS, other sections are: biotechnology, entomology, pathology, 

food storage and conservation units (ZARI, 2010). The organizational structure of the Zambian 

Ministry of Agriculture and Livestock (MAL) with specific emphasis on the NPPO is shown in 

Figure 1.1. 
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 Figure 1.1 Organizational chart of the Ministry of Agriculture and Livestock showing the 

position of PQPS in the structure 

 

1.2 Agriculture in Zambia 

Agriculture is an important part of Zambia’s economy. Of a total land area of 75 million 

hectares, 25 million hectares is agricultural land, of which 20.6 per cent is arable (CSO, 2007). 

Agriculture provides employment for 85 per cent of the labour force and serves as the main 

source of income for the rural population, especially women, who constitute a higher proportion 
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of the rural population and agricultural labour force (CIA, 2013b; Mucavele, 2009; NAP, 2004; 

New Agriculturist, 2012). Various crops, including maize, wheat, sorghum, cassava, rice, 

millet, groundnuts, soybeans, mixed beans, sunflower seed, vegetables, coffee, flowers, 

tobacco, cotton and sugarcane are grown and researched in Zambia (DFID, 2002; ZARI, 2011). 

However and as noted by Saasa (2003), maize is the principal staple food in Zambia. It 

comprises the country’s dominant agricultural activity being the most popular crop, with 

smallholder farmers contributing some 65 per cent of maize production and accounting for 25 

per cent of the maize marketed. Farming systems in Zambia are greatly influenced by different 

soil types and climatic conditions (agro-ecological zones). Although crops are grown in most 

areas (SADC, 2008), soil type and climate determine the agricultural potential and productivity 

of any given region in the country (ZARI, 2010).  

Even though Zambia grows its own crops, it also imports and exports plants and plant products 

for economic growth. Imports include seeds (e.g. maize, vegetable, potato) and various fresh 

fruits, while exports mainly comprise surplus maize (grain and seed), fresh vegetables, flowers 

and timber (Famine Early Warning Systems Networks 2012; PQPS, 2010; Sumelius, 2011; 

ZDA, n.d). Apart from just as a source of employment, income, livelihood and food security, 

Keyser (2007) highlighted how agriculture has been one of the most dynamic components of 

Zambia’s economy as a foreign exchange earner.  

With reference to the above, the importance of agriculture to the Zambian economy cannot be 

overemphasised. This is recognized by the Government of the Republic of Zambia (GRZ) with 

its National Agricultural Policy (NAP) and the Sixth National Development Plan (SNDP) of 

2011 – 2015, where it clearly states that agriculture remains the priority sector in achieving 

sustainable economic growth and reducing poverty in Zambia to become “a prosperous middle 

income nation by 2030” (NAP, 2004; SNDP, 2011). In order to achieve this goal, Government 

has since partnered with the donor community to help sustain its diversification agriculture 

program. For example, as noted by Bonaglia (2008) the World Bank is among the donors that 

have partnered with GRZ by providing a loan of US $ 37.2m  that included phytosanitary 

service delivery to ensure quality and efficiency in the system, and to improve smallholders' 

access to markets and the competitiveness of their agricultural commodities (MACO, 2006). It 

is this agriculture that Zambia through its NPPO has to protect from pest introductions caused 

by international trade.  
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1.3 Problem definition 

As a member of the WTO (WTO, 2012), Zambia has obligations under the WTO Agreement 

of the Application of Sanitary and Phytosanitary Measures (WTO-SPS Agreement). The WTO-

SPS Agreement (WTO, 1995) clearly sets out the importance of SPS measures to protect 

human, animal and plant life or health. Its purpose is to facilitate safe trade while allowing 

countries to put in place any measures to protect human, animal and plant life or health. To this 

effect, the WTO-SPS Agreement requires that any measures are technically justified, with 

evidence that potential risks to human, animal and plant health exists, and only to the extent 

necessary so as to allow safe trade (Devorshak, 2012a). 

Existing literature on pest introductions, pathways and pest management focus on impacts pests 

have had on agriculture, particularly, impacts on production, loss of market access and what 

must be done in situations of resource constraint (Pimentel et al., 2005; Surkov, 2007; Waage 

& Mumford, 2008). The literature also acknowledges the problems faced by developing 

countries when challenged with risk-based approaches as required by the WTO-SPS 

Agreement. Some authors for example Henson and Loader (1999) have further gone to identify 

the specific challenges faced by these countries. The challenges include, amongst many, access 

to resources such as scientific experts, finances, lack of access to information, etc. However, 

there is a gap in the literature on the development of procedures for risk assessments tailored 

for severely resource constrained developing countries like Zambia. It is this gap the research 

seeks to address. In addition, work in the NPPO of Zambia has highlighted the desires of PHIs 

to conduct relevant PRAs with a genuine enthusiasm to protect Zambia’s export potential and 

domestic agriculture production from pest introductions. That experience has motivated the 

author to pursue this study. Although a framework and guidelines for undertaking PRAs exist 

in the International Standards for Phytosanitary Measures (ISPMs) under the International Plant 

Protection Convention (FAO, 2004, 2007b), there is no standards operating procedure that can 

be used by resource and capacity challenged NPPOs of a developing country. FAO (1997) 

through the IPPC, Article VII stipulates that contracting parties shall have sovereign authority 

to regulate, in accordance with applicable international guidelines, the entry of plants and plant 

products and other regulated articles1. To this effect, developed countries with significant 

resources and influence in international fora for plant health, for example Australia, New 

Zealand and United States of America have developed their own plant health national 

                                                 
1 Regulated article is “any plant, plant product, storage place, packaging, conveyance, container, soil and any other 

organism, object or material capable of harbouring or spreading pests, deemed to require phytosanitary measures, 

particularly where international transportation is involved” (FAO, 2009b) 
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procedures in accordance with international guidelines (Biosecurity Australia, 2011; 

Biosecurity New Zealand, 2006; USDA-APHIS, 2000).  

While the PRA procedure is of high importance, sufficient suitably trained staff and availability 

of operating funds are important aspects of phytosanitary capacity. The CIA (2013b) reports 

that Zambia has an area of 750,618 square kilometres with land boundaries of 5,664 kilometres 

and a population of approximately 13 million people. It is a concern that the NPPO of Zambia 

is severely constrained by insufficient staff and funding (ZARI, 2010, 2011) to protect this large 

area. By way of comparison, New Zealand with a land area of 267,710 square kilometres and 

an estimated population of 4,327,944 (CIA, 2013a), has over 1000 staff to protect an island 

nation and an annual budget allocation of $500 million for biosecurity (Ministry for Primary 

Industries, 2012). No wonder the World Bank (2006) has noted the NPPO of Zambia is under 

pressure to perform, with severe under staffing, a lack of up-to-date pest lists and few trained 

specialists to conduct PRAs.  

1.4 Research objective  

In understanding the importance of safe trade in agricultural products to a developing country 

like Zambia, and experiencing first-hand the difficulties the NPPO of Zambia has in providing 

an effective phytosanitary regulatory system, three questions drove this research. Specifically: 

1. What is the minimum requirement for an internationally acceptable PRA process? 

2. Is Zambia capable of meeting these requirements? 

3. What needs to change? 

 

In seeking answers to these questions, particular aspects of Zambia’s phytosanitary regulatory 

systems are assessed with the overall objective of improving Zambia’s capacity to protect its 

domestic agricultural production and potential export markets from unwanted pest 

introductions. 

1.5 Research approach 

A staged approach was adopted to this research to investigate aspects of developing country 

phytosanitary systems, and then to apply the findings to Zambia’s system. While the discrete 

parts of the research are reflected in separate chapters within the thesis, the research was 

conducted in two main stages, the first, relating to PRA processes and the second, to 

phytosanitary capacity. 
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Contextual information on phytosanitary regulatory systems in relation to the WTO and IPPC, 

and pest risk analysis is summarized in Chapters 2 and 3, respectively. The next part of the 

research involved a review of developed country systems, specifically those related to 

undertaking pest risk analyses. The review was focused on the PRA systems in operations in 

Australia, New Zealand and the United States of America – trading countries with well-

developed and internationally respected phytosanitary systems. The review in Chapter 4, was 

carried out to identify important components of an internationally acceptable PRA process, as 

well as particular elements of a PRA per se. Subsequently a PRA procedure was devised, as set 

out in Chapter 5. Use of the procedure was then tested, using Zambia’s import of South African 

maize (Zea mays) seed for sowing in a comparative study. 

Chapters 7 and 8 relate to phytosanitary capacity. An evaluation of Zambia’s phytosanitary 

capacity is outlined in Chapter 7 while Chapter 8 discusses prospects for a more effective 

phytosanitary regulatory system for Zambia, based on the assumption that an internationally 

acceptable PRA process is the basis of a trusted trading country’s phytosanitary regulatory 

system. 

 

 



 

 

 11 

     Chapter 2 

Phytosanitary Regulatory Systems 

To quote Mumford (2002): “A National Plant Protection Organization that attempts to inspect 

everything is neither feasible, given the many open or uncontrolled borders, nor practical, as 

it may induce smuggling and result in even less management”. 

2.1 Introduction 

International trade liberalization and rapid globalization of the world economy means trade 

policies and agreements need to be well considered by countries involved in trade. In relation 

to agricultural trade, various international agreements and standards to which many countries 

of the world are signatories exist. Those specifically related to plants and plant products, and 

relevant to this study are the WTO-SPS Agreement, the International Plant Protection 

Convention (IPPC) and the International Standards for Phytosanitary Measures (ISPMs).  

While the WTO-SPS Agreement, IPPC and ISPMs facilitate safe trade, it is widely accepted 

that developing countries (including Zambia) face challenges in applying and adhering to them 

(Henson, Loader, Swinbank, Bredahl, & Lux, 2000; Jensen, 2002; Rabinowitz, 2006). Finger 

and Schuler (1999) had already suggested that developing countries face even greater 

challenges when fulfilling obligations under the WTO-SPS Agreement. Article 5.1 of the 

Agreement implies that a country shall perform risk analysis taking into account risk assessment 

techniques developed by the relevant international organizations. (WTO, 1995). It is against 

this background that this research intends to address the pertinent issues surrounding PRA and 

develop a procedure for developing countries like Zambia that matches their limited capacity 

and resources yet meets the requirements of the WTO and the IPPC.  

2.2 The World Trade Organization  

WTO is the only international body that sets and oversees the global rules of trade between 

nations. At the centre of the WTO is a set of agreements that are negotiated, signed and ratified 

by governments of member countries. These Agreements are the legal ground rules for 

international commerce (WTO, 1995, 2011). The WTO-SPS Agreement came into force on 1 

January 1995 with the purpose to protect human, animal and plant life or health worldwide 

(WTO, 1995). This agreement ensures that when SPS measures are applied, they are used only 

to the extent necessary to ensure food safety and animal and plant health, and not to unduly 
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restrict market access for other countries. Accordingly, to protect plant life and/or health, the 

subject of this study, whatever phytosanitary measures are formulated require adequate analysis 

and justification (James & Anderson, 1998).   

While WTO member countries have the sovereign right to protect their territory from potential 

threats of pest introduction, their measures must be based on the general principles of the WTO-

SPS Agreement. Under the WTO-SPS Agreement, 14 Articles or principles guide the 

application of SPS measures (WTO, 1995). The five principles relevant to this thesis are: 

 Basic rights and obligations (Sovereignty) 

Article 2 of the WTO-SPS Agreement stipulates that Members have the right to take sanitary 

and phytosanitary measures necessary for the protection of human, animal or plant life or health, 

provided they are based on scientific principles and are not maintained without sufficient 

scientific evidence.  

 Transparency (and notification) 

Members are required to provide information on their sanitary or phytosanitary measures and 

to notify any changes to them. Members are also encouraged to publish their SPS measures on 

the World Wide Web in order to improve transparency. This is key to the successful 

implementation of Articles 5 and 7 and Annex B under the WTO-SPS Agreement (WTO, 1999). 

Transparency is improved when notified measures result from risk analysis procedures that 

comply with international guidelines.  

 Risk assessment 

Article 5 of the WTO-SPS Agreement states that the method used to collect, analyse and present 

scientific information to justify an SPS measure is called risk assessment. In the case of plant 

life and health, an assessment is conducted to determine the need for phytosanitary measures, 

taking into consideration biological and economic evidence such as the loss of production or 

sales as a result of the introduction of a pest; the costs of control or eradication of a pest; and 

the relative cost effectiveness of risk management options. The importing country is obliged to 

demonstrate that a risk exists, even though both importing and exporting countries are required 

to contribute to providing the necessary scientific information for the assessment (Devorshak, 

2012a). The assessment process is a collaborative one with a clear appreciation of the findings 

by both trading partners when finalized. 
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 Harmonisation 

Article 3 of the Agreement stipulates that Members shall base their SPS measures on 

international standards, guidelines or recommendations. Members are encouraged to actively 

participate in international and regional organisations that operate in respect to SPS matters.   

 Equivalence 

Member countries must accept the sanitary or phytosanitary measures of other Members as 

equivalent, even if these measures are different from its own or from those used by other 

Members trading in the same product, if an exporting Member objectively demonstrates that its 

measures achieve the importing Member’s appropriate level of sanitary or phytosanitary 

protection. Generally, recognition of equivalence is achieved through bilateral consultations 

and the sharing of technical information (WTO, 1995). 

In short, Members must ensure that their sanitary or phytosanitary measures are based on an 

assessment, as appropriate to the circumstances that takes into account risk assessment 

techniques developed by the relevant international organisations with the objective of 

minimising negative trade effects.  

Implementation of the WTO-SPS Agreement can be a challenge for any country but more so 

for developing countries. Nevertheless, some developing countries have made progress in this 

regard. Mauritius is an example according to Neeliah and Goburdhun (2010). These authors 

further state that while progress has been made in areas such as establishment of a national 

accreditation body, a sanitary and phytosanitary enquiry point and a national SPS committee 

that involves the public and private sectors, there remains a lack of capacity to undertake risk 

assessments. Despite challenges faced particularly by developing countries, it has to be 

recognized that the WTO-SPS Agreement is there for all countries to benefit, as it provides an 

international framework for SPS measures among trading countries, irrespective of their 

political and economic strength or technological capacity. 

2.3 The International Plant Protection Convention 

The International Plant Protection Convention (IPPC) is an international agreement that aims 

to secure coordinated, effective action to prevent and to control the introduction and spread of 

pests, of plants and plant products. Essentially, it relates to plants and plant products moving in 

international trade. This Convention was adopted by the Sixth Session of the Food and 

Agricultural Organisations (FAO) conference in 1951 and came into force in 1952 (FAO, 

http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/c6s1p1_e.htm#difficulties
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1997). The revision of the IPPC in 1997 takes into account the increasing globalisation of trade 

in plants and plant products and incorporates the  of WTO-SPS Agreement framework (FAO, 

1997). As of 6 June 2013, the IPPC had 179 signatories as contracting parties and making up 

its governing body, the Commission on Phytosanitary Measures (CPM). Zambia has been a 

contracting party since 24 June 1986 (FAO, 2013b). The IPPC is explicitly referred to as one 

of the “Three Sister” standard setting organizations under the WTO-SPS Agreement (WTO, 

2013). In other words, the IPPC is recognized in the WTO-SPS Agreement as being the 

appropriate world authority for plant health standards and are applied by contracting parties in 

their roles to achieve the common goal, thus, prevent the introduction and spread of pests. The 

other “Sisters” are the Codex Alimentarius Commission (CAC) and Office International des 

Epizooties (OIE). The CAC is recognized for developing international food standards for the 

purposes of protecting public health and minimizing disruption of international food trade while 

the OIE is the world organisation for animal health (WTO, 2013). 

2.3.1 Roles of contracting parties 

The IPPC has 23 Articles that contracting parties recognize in relation to plant health (FAO, 

1997). Article I sets out the purpose of the agreement which is to secure common and effective 

action to prevent the introduction and spread of pests of plants and plant products, and to 

promote appropriate measures for their control. Article IV of the IPPC stipulates the general 

provisions relating to the organizational arrangements and responsiblities for their national 

plant protection expected of contracting parties. These responsibilities include inspections of 

plants and plant products moving in international traffic, surveillance of pests, phytosanitary 

documentation, conduct of pest risk analyses, and training and development of staff. Each 

country has a right to protect its territories against the introduction of regulated pests, provided 

that these are scientifically justified, transparent and follow the agreed international guidelines 

(FAO, 1997). These regulated pests can either be quarantine pests or regulated non-quarantine 

pests. In respect to economic impacts, a quarantine pest has the potential for economic impacts 

while a regulated non-quarantine pest has a known economically unacceptable impact (FAO, 

2009b). Article VII of the IPPC confirms contracting parties’ sovereign right to prescribe and 

adopt phytosanitary measures concerning the importation of plants, plant products, or other 

regulated articles. This includes inspection, import prohibition and treatment of plants, as well 

as prohibition or restriction of movement of plant pests. A contracting party is required to 

develop and maintain adequate information on pest status (presence, distribution, absence) in 

their country. It is clear that measures taken on imported materials have to be scientifically 

justified by using appropriate pest risk analysis or, where applicable, some other comparable 
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examination and evaluation of available scientific information. Contracting parties should also 

establish lists of pests that are of concern for them and those that require phytosanitary measures 

(FAO, 1997).  

The IPPC is a legally binding international instrument, but the ISPMs developed and adopted 

under the Convention are merely guidelines (FAO, 1999). Countries are able to design their 

own standards but such standards need to comply with the framework and guidelines of the 

IPPC (Maynard et al., 2004). Despite the development of international standards, countries have 

found it necessary to develop their own national standards.  

2.3.2 International Standards for Phytosanitary Measures  

The IPPC establishes provisions for the development of standards dealing with phytosanitary 

concerns. The standards are recognized under the WTO-SPS Agreement and provide 

mechanisms to reduce the risk of the introduction and spread of plant pests that may affect 

agriculture and the environment (Maynard et.al., 2004). According to FAO (2012b), there are 

currently 36 International Standards for Phytosanitary Measures (ISPMs). A full list of the 

ISPMs is found on IPPC website (www.ippc.int). 

In reviewing the full list of ISPMs, the majority of these were found to make reference to pest 

risk analysis. To put this into perspective, of the 36 ISPMs, nine (specifically ISPM No. 6, 7, 

12, 13, 15, 26, 27, 29 and 30) make no reference to pest risk analysis while the rest, 27, make 

reference to pest risk analysis. Importantly, three ISPMs are related to pest risk analysis directly. 

These are: ISPM No. 2 Framework for pest risk analysis; ISPM No. 11 Guidelines for pest risk 

analysis for quarantine pests, including analysis of environmental risks and living modified 

organisms; and ISPM No. 21 Pest risk analysis for regulated non-quarantine pests.  

Devorshak (2012a) and FAO (1999) have classified ISPMs into four broad groups: reference, 

concept, specific and pest risk analysis standards. As well as ISPM Nos 2, 11 and 21, ISPM No. 

14 The use of integrated measures in a systems approach for pest risk management was 

considered a pest risk analysis standard (Devorshak, 2012a). Of particular relevance to this 

research are ISPM Nos 2 and 11. To be clear, the scope of each is quoted below:  

  

http://www.ippc.int/
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 ISPM No. 2 (FAO, 2007b): Framework for pest risk analysis 

 

“This standard provides a framework that describes the pest risk analysis (PRA) process within 

the scope of the IPPC. It introduces the three stages of pest risk analysis – initiation, pest risk 

assessment and pest risk management. The standard focuses on the initiation stage. Generic 

issues of information gathering, documentation, risk communication, uncertainty and 

consistency are addressed.”  (quoted from FAO, 2007b). 

 

 ISPM No. 11 (2004): Pest risk analysis for quarantine pests including analysis of the 

environment risks and the living modified organism (LMOs) 

 

“The standard provides details for the conduct of pest risk analysis (PRA) to determine if pests 

are quarantine pests. It describes the integrated processes to be used for risk assessment as well 

as the selection of risk management options. 

S1 It also includes details regarding the analysis of risks of plant pests to the environment 

and biological diversity, including those risks affecting uncultivated/unmanaged plants, wild 

flora, habitats and ecosystems contained in the PRA area. Some explanatory comments on the 

scope of the IPPC in regard to environmental risks are given in Annex 1. 

S2 It includes guidance on evaluating potential phytosanitary risks to plants and plant 

products posed by living modified organisms (LMOs). This guidance does not alter the scope 

of ISPM No. 11 but is intended to clarify issues related to the PRA for LMOs. Some explanatory 

comments on the scope of the IPPC in regard to PRA for LMOs are given in Annex 2.” (quoted 

from FAO, 2004). 

 

ISPM No. 2 was first adopted in 1995, revised and endorsed by CPM in 2007. The ISPM No. 2 

it describes the process of pest risk analysis for the purpose of preparing phytosanitary measures 

by NPPOs and provides a framework for conducting PRAs – three generic stages, namely, pest 

risk initiation, pest risk assessment and pest risk management. Several reasons are outlined for 

initiating a PRA including PRA initiated by a pathway, PRA initiated by a pest and review of 

phytosanitary policies earlier PRAs. It is made clear that in pest risk assessment (Stage 2), only 

quarantine pests are subjected to detailed assessment following categorisation as pest. The 

standard also discusses important aspects common to all PRAs, those covered are uncertainty, 

information gathering, documentation, documenting the general PRA process (FAO, 2007b).    
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ISPM No. 11 (FAO, 2004) provides more comprehensive guidance on pest risk analysis. It 

contains similar details regarding stage 1 and stage 3 of PRA, as those given in ISPM No. 2. 

However, it provides a much more detailed guide to stage 2. The first step in stage 2 is clearly 

stipulated to be pest categorisation. For a pest to be categorized as quarantine elements to take 

into consideration are: identity of pest, presence or absence in PRA area, regulatory status, 

potential for establishment and spread in PRA area, potential for economic consequences in 

PRA area. The next step in stage 2, detailed pest risk assessment, involves consideration of 

many factors which fall into four groups. The first of the four, assessment of entry, is to take 

account of: probability of the pest being associated with the pathway at origin, probability of 

survival during transport or storage, probability of pest surviving existing pest management 

procedures, and probability of transfer to a suitable host. Probability of establishment, the 

second, focuses on the factors listed in the ISPM as: availability of suitable hosts, alternate hosts 

and vectors in the PRA area, suitability of environment, cultural practices and control measures, 

and other characteristics of the pest affecting the probability of establishment. Those factors to 

consider in the third grouping, probability of spread, include: presence of natural barriers, the 

potential for movement with commodities or conveyances, intended use of the commodity, 

potential vectors of the pest in the PRA area and potential natural enemies of the pest in the 

PRA area. The fourth group of factors relate to the assessment of potential economic 

consequences and include: direct pest effects and indirect pest effects. ISPM No. 11 has two 

supplements, one (S1) on the analysis of environmental risk and a second (S2) on pest risk 

analysis for living modified organisms (LMOs).  

2.3.3 Regional coordination to meet international standards 

FAO (2013a) through the IPPC encourages the establishment of Regional Plant Protection 

Organizations (RPPOs). Currently, there are ten RPPOs (FAO, 2013a). The North American 

Plant Protection Organization (NAPPO), the European and Mediterranean Plant Protection 

Organization (EPPO) and the Inter-African Phytosanitary Council (IAPSC) are examples of 

RPPOs that are relevant to this study. Regional organizations are seen as a means to improve 

coordination to achieve the objectives of the IPPC (FAO, 1997), and may be involved in the 

development of Regional Standards for Phytosanitary Measures (RSPMs). A particular RPPO 

can develop RSPMs but these RSPMs are applicable only by countries in that region (FAO, 

2013a).  



 

 

 18 

2.3.3.1 North American Plant Protection Organization 

The NAPPO has three member countries, Canada, Mexico and the United States of America 

(USA). The secretariat is in Ontario, Canada (NAPPO, 2012). According to NAPPO (2012), its 

regional mandate was formalized by member countries under a supplement to the North 

American Plant Protection Agreement, the NAPPO Cooperative Agreement. Signed in 1976 

for the Ministers/Secretary of Agriculture, its mandate is to “Provide a forum for public and 

private sectors in Canada, the United States and Mexico to collaborate in the development of 

science-based standards intended to protect agricultural, forest and other plant resources 

against regulated plant pests, while facilitating trade”. As of 10 October 2013, NAPPO had 39 

approved RSPMs (NAPPO, 2012).  

2.3.3.2 European and Mediterranean Plant Protection Organization 

The EPPO is comprised of 50 member countries in Europe and the Mediterranean region. The 

Organization is administered by an Executive Committee which is made up of representatives 

from seven governments elected on a rotational basis and financed directly by annual 

contributions from its member governments (EPPO, 2011). EPPO aims to prevent the 

introduction of pests from other parts of the world, and to limit their spread within the region 

should they be introduced. To this effect, EPPO as well as its member countries conduct PRAs 

in line with the IPPC guidelines (EPPO, 2011). As of 11 October 2013, EPPO had 10 RSPMs 

that were published in the EPPO Bulletin. PM 5, the RSPM related to pest risk analysis contains 

guidelines for PRA in the form of a Decision-support scheme for quarantine pests (EPPO, 

2013b). The development of these guidelines was based directly on ISPM No. 11. PRAs 

undertaken by EPPO are the basis on which the European Commission sets phytosanitary 

measures to manage pest risks to the European Union. The decisions of the Commission are 

published as Council Directives in the Official Journal of the European Union (EPPO, 2013a).  

2.3.3.3 Inter-African Phytosanitary Council 

The IAPSC, under the umbrella of the African Union (AU), comprises 53 member countries 

(FAO, 2013a). Like other RPPOs, IAPSC’s vision is “to secure a common and effective action 

to prevent the introduction and spread of pests of plants and plant products as well as the need 

to promote appropriate measures for their control with the view of improving human livelihood, 

food and feed security and rural economy” (IAPSC, 2012). In many areas of endeavour, Africa 

is often seen as being behind other regions of the world. Henson and Loader (1999) indicated 

that SPS requirements often prove to be barriers to agricultural exports from developing 

countries. All 53 members of the IAPSC are considered to be developing countries (World 

http://archives.eppo.int/EPPOStandards/pra.htm
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Bank, 2013) and face particular challenges to keep pace with meeting the SPS requirements of 

importing countries and conforming to international guidelines and standards. Ideally, IAPSC 

as Africa’s RPPO, would facilitate and coordinate efforts by member countries to achieve the 

objective of the IPPC. This appears to be a challenge and in fact there are no RSPMs developed 

by IAPSC and no specific procedure related to PRA.  

2.3.4 National pest risk analysis procedures  

Countries such as Australia, New Zealand and the United States of America with a strong 

commitment to plant health have developed national guidelines and procedures relating to risk 

analysis (Biosecurity Australia, 2001b, 2011; Biosecurity New Zealand, 2006). These countries 

have aligned their procedures with international PRA standards (Appendix A). Burgman, 

Mittinty, Whittle, and Mengersen (2010) confirmed this alignment through their comparative 

study on biosecurity risk assessment systems of Australia, New Zealand and the United States, 

including Canada. Similarly, the United Kingdom has developed its own national pest risk 

assessment scheme, adapted from the EPPO. Although designed for the UK, the scheme can be 

applied elsewhere (Baker, 2005). It appears that the development of national procedures has 

occurred mostly in developed countries where NPPOs are relatively well resourced. While a 

few developing countries (e.g. Belize (BAHA, 2006)) have made significant advances to their 

phytosanitary regulatory systems, including their PRA processes, most of them continue to face 

significant challenges in this regard (Melvin, 2010).  

2.3.4.1 Australian guidelines for import risk analysis  

Biosecurity Australia (2001b) uses the term import risk analysis (IRA) to include identification, 

assessment and management of risks associated with the importation of animals and animal-

derived products, and plants and plant-derived products. IRAs cover the likelihood of a pest or 

pests entering, establishing and spreading in Australia, the likelihood that there will be harm to 

animal, plant and human life or health and the environment, and the likely extent of that harm. 

In carrying out IRAs, the Department of Agriculture, Fisheries and Forestry (DAFF) of 

Australia seeks to adopt SPS measures that are least trade-restrictive and based on international 

standards (Biosecurity Australia, 2001b).  

In respect to plant health, Biosecurity Australia follows the PRA framework outlined in ISPM 

No. 2 (FAO, 2007b) and involves three discrete stages as shown in Figure 2.1. Australia’s 

NPPO, Biosecurity Australia, follows specific procedures set out in the publicly available 
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document, in printed and electronic form, the Import Risk Analysis Handbook 2011 

(Biosecurity Australia, 2011). 

 

 

                                                                                         -Pest categorisation 

                                                                                         - Probability of entry 

                                                                                         - Probability of establishment 

                                                                                         - Probability of spread 

                                                                                         - Assessment of consequence 

                                                                                         - Conclusion: risk assessment 

 

 

 

 

 

 

 

Figure 2.1 PRA framework adopted in Australia for conducting IRAs (Source: 

Biosecurity Australia (2001b)). 

 

2.3.4.2 New Zealand risk analysis procedures 

In New Zealand, the Ministry for Primary Industries (MPI) (formerly known as the Ministry of 

Agriculture and Forestry (MAF)) is tasked with the management of biosecurity risks, taking 

into account economic, environmental, social and cultural outcomes 

(www.biosecurity.govt.nz). . 

To meet the requirements for issuing import health standards under the Biosecurity Act (1993), 

MPI follows national risk analysis procedures set out in Risk analysis procedures Version 1, 

available on the Ministry’s website. The risk analysis procedures build on the existing 

international frameworks described in international standards such as ISPM No. 2 and ISPM 

No. 11. The four main steps relate to: (i) managing the project; (ii) hazard identification; (iii) 

risk assessment; and (iv) management option evaluation, as shown in Figure 2.2. It can also be 

seen from Figure 2.2 that risk communication and documentation are considered important 

throughout the whole process and are an integral part of each of the four steps. 

  

Stage 1: initiation Stage 2: risk assessment Stage 3: risk management 

http://www.biosecurity.govt.nz/
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Figure 2.2 Risk analysis steps adopted in New Zealand (Source: Biosecurity New Zealand 

(2006)) 

2.3.4.3 The United States of America guidelines for pathway-initiated pest risk 
assessments 

In the USA, the document, Guidelines for Pathway-Initiated Pest Risk Assessments, provides 

guidelines for pathway-initiated, qualitative pest risk assessments conducted by Plant 

Protection and Quarantine (PPQ) within the Animal and Plant Health Inspection Service 

(APHIS) of the United States Department of Agriculture. It was developed so as to harmonize 

the USA’s national PRA procedures with international standards and RSPMs published by 

NAPPO (USDA-APHIS, 2000). Within USDA-APHIS-PPQ, the Plant Epidemiology and Risk 

Analysis Laboratory (PERAL) of the Center for Plant Health Science and Technology (CPHST) 

is primarily responsible for the PRA processes related to imported plants and plant products in 

the USA (USDA-APHIS, 2011). The USA’s national PRA procedure is focused on pest risk 

assessment, Stage 2 of the three generic stages specified in ISPM No. 2 and requires PPQ to 

complete six basic steps in pathway-initiated pest risk assessments as outlined below: 

 

Stage 1:  Initiating Pest Risk Analysis Process 

Step 1:  Document the initiating event(s) for the PRA. 

Stage 2:  Assessing Pest Risk 

Step 2:  Assess weediness potential (of the species to be imported). 

Managing the 

project 

Hazard 

Identification 

Risk  

Assessment 

Management 

Option 

Evaluation 

*Initiation and 

Prioritizing 

*Project planning 

*Project scoping 

*Communication 

strategy 
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*Hazard Scoping 

*Entry, 
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Uncertainty 
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Prioritizing 

*Project planning 

*Project scoping 

*Communication 

strategy 

Risk Communication and Documentation 
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Step 3: Identify previous risk assessments, current status of importations, and pertinent 

pest interceptions. 

Step 4a:  Pest categorisation.  

Step 4b:  Identify potential quarantine pests.  

Step 4c:  Identify quarantine pests likely to follow the pathway.  

Step 5:  Assess consequences of introduction.  

Step 6:  Assess introduction potential. 

A final step in any assessment comprises concluding comments on the meaning of the Pest Risk 

Potentials for each quarantine pest. 

2.3.4.4 Pest risk analysis procedures in developing countries 

Developing countries tend to reference international standards in their PRA processes. In the 

course of this study, however, national procedures were not identified for any developing 

country. In contrast, the challenges facing developing countries are well documented (e.g. (Ikin, 

2002)). There are a few notable exceptions where progress towards more robust PRA systems 

was evident. Belize (BAHA, 2006), Jamaica (JIS, 2010) and Kenya (KEPHIS, 2011) are such 

examples.  

2.4 Phytosanitary Capacity  

Under the United Nations Development Programme (UNDP), capacity is defined as “the ability 

of individuals, organizations or a system to perform functions effectively, efficiently and in a 

sustainable manner” (UNDP, 1998). The Expert Working Group on Phytosanitary Capacity 

Building subsequently defined national phytosanitary capacity as “the ability of individuals, 

organizations and systems of a country to perform functions effectively and sustainably in order 

to protect plants and plant products from pests and to facilitate trade, in accordance with the 

IPPC” (FAO, 2012a).  

As mentioned above (section 2.3.1), the IPPC specifies the obligations of a contracting party 

relating to the organizational arrangements and responsiblities of their NPPO. The conduct of 

PRA is one of the key responsibilities of contracting parties’ NPPOs and is an important part 

of managing phytosanitary risks associated with trade (FAO, 2006). Obviously NPPOs require 

capacity to fulfil such obligations. Many developing countries, for example in Africa (IAPSC, 

2013), are reported to lack national phytosanitary capacity. The lack of capacity hampers the 

ability of such countries to participate effectively in international trade.  
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A tool for assessing phytosanitary capacity has been developed. Day, Quinlan, and Ogutu 

(2006) indicate that the development of the Phytosanitary Capacity Evaluation (PCE) tool arose 

from a 1999 New Zealand project with the broad aim of assisting with capacity building in 

developing countries. The PCE consists of a number of modules reflecting different 

components of a country’s phytosanitary system. These include: national phytosanitary 

legislation; organizational structure and processes; pest diagnostic capacity; pest surveillance 

and pest reporting capacity; phytosanitary import regulatory system; risk assessment; and 

export certification, re-export and transit. 

 

According to a recent information leaflet (FAO, 2011) available on the IPPC website, the PCE 

is a management tool designed to help countries to identify strengths and gaps in its existing 

and planned future phytosanitary systems. As pointed out by Stärck (2013), the intended users 

of the tool are NPPOs. This tool has been applied since 2001 and there is, therefore extensive 

experience. Although the tool can be used by both developing and developed countries it seems 

no developed-country NPPOs have (Day et al., 2006; FAO, 2011), apparently preferring to use 

other methods. This suggests that a greater need for this tool exists in developing countries, and 

indicates that the original broad aim of the New Zealand project was on the mark.  

Almost ten years ago an analysis of the application of the PCE tool was initiated by the Interim 

Commission on Phytosanitary Measures (ICPM). The analysis comprised: (i) critical 

assessment of the PCE as a needs assessment tool; (ii) review of the educational value of the 

tool in training and awareness raising; (iii) assessment of the impact on strategic planning at the 

national level; and (iv) assessment of impact on other organizations internationally. A full report 

was completed in late 2006 and acknowledged that the PCE was seen as just one of a range of 

tools to address capacity evaluation objectives. Some 15 recommendations from the full report 

were considered by the CPM in 2007, one of which related to restricting  the tool’s objective to 

phytosanitary capacity needs assessment as the basis for national planning and priority setting, 

and for allocating and attracting funding (FAO, 2007a). A revised version of the tool was 

subsequently published in 2010 (FAO, 2010).  

 

Thirty countries were noted to have applied the PCE tool by 2004, when the analysis of the 

application of the PCE tool was initiated (FAO, 2007a). In 2006, Day et al. (2006) listed 64 

countries as having used the tool. Indeed, the tool was utilized as one part of an evaluation of 

the phytosanitary capacity in Zambia, the results of which were reported to the World Bank 

(2006). However, like the World Bank, other international programmes have made use of the 
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PCE but not necessarily by way of the results providing information to donors wishing to 

support phytosanitary capacity building programmes, rather as an initial step in much larger 

projects. These include the FAO Technical Cooperation Programme (TCP) and the United 

States Agency for International Development (USAID) programme (Day et al., 2006). The 

2010 version of the PCE may yet contribute to greater use of the tool’s outputs for allocating 

and attracting funding for capacity building. 

2.5 Pathways for pest introduction 

In previous sections, the terms ‘IRA’ and ‘pathway-initiated PRA’ have been referred to. To 

further explore risk analysis in the phytosanitary context, it is necessary to understand the term 

‘pathway’.   

Pathway is defined differently by different authors. A mutually understood terminology is key 

for harmonization. According to ISPM No. 5 Glossary of phytosanitary terms (FAO, 2009b), 

the ISPM that lists the terms and definitions with specific meaning for phytosanitary systems, 

pathway is defined as any means that allows the entry or spread of a pest. Burgiel et.al., (2006), 

however defined pathway as the means (e.g. aircraft, vessel or train), purpose or activity (e.g. 

agriculture, forestry or horticulture), or commodity (e.g. timber) by which a pest may be 

transported to a new location. Either definition indicates that pests can be introduced through 

different pathways. Their introduction could be intentional or unintentional. Intentional 

introduction may be for the purpose of classical biological control use as bio-pesticides and 

sterile insect releases. Unintentional introduction is where pests that are brought in as 

contaminants (Maynard et al., 2004). Such contaminants could also be through international aid 

assistance programmes (Murphy & Cheesman, 2006). Examples of the pathways are listed in 

Table 2.1.  
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Table 2.1 Examples of pathway introductions 

Intentional introductions Unintentional introductions  

Direct introductions into the 

environment 

Introductions into 

captivity/containment 

 Vessels, vehicles 

(land, water, air)  

 Ballast water  

 Sea cargo  

 Sea containers  

  Personal 

baggage/equipment  

 Agricultural produce  

 Seed contaminants  

 Soil, gravel, sand, etc.  

 Timber  

 Packaging material  

 Dirty equipment, 

machinery, vehicles 

(military, 

construction)  

 International mail  

 Aquaculture 

(hitchhiker parasites, 

diseases)  

 Cut flowers  

 Nursery trade  

 Agriculture  

  Forestry  

 Soil improvement  

  Horticulture (ornamentals, 

nursery stock, bulbs, house 

plant)  

 Conservation  

 Fishery releases  

 Hunting and fishing  

 Release of mammals on 

islands as food sources  

 Biological control  

 International development 

assistance  

 Smuggling  

 Escapes from 

botanical and 

private gardens  

 Zoos  

 Animal 

husbandry, 

livestock  

 Beekeeping  

 Aquaculture  

 Pet trade  

 Aquarium and 

horticultural 

pond trade  

 Research 

facilities  

Source: Wittenberg & Cock (2001) 

The risk level among the pathways varies from high to low. Pathways such as fresh fruits and 

vegetables, airline passenger baggage, international mail, vessels (ships, aircrafts), wood 

packaging material, nursery stocks, sea cargo inevitably have some level of risk associated with 

them. Other pathways may pose no phytosanitary risk at all because they have been processed 

to a point where the commodity is not capable of being infested with pests (FAO, 2009a). A 

number of studies have been undertaken to evaluate the risks attributed to different pathways. 

Examples include an evaluation on pathways for exotic plant pest movement into and within 

the greater Caribbean region conducted by Meissner et. al., (2009) and a comprehensive study 

undertaken by McNeill, Phillips, Young, et al. (2011) of soils carried on passenger footwear at 

international airports in New Zealand. The New Zealand study revealed high incidences, counts 

and diversity of viable bacteria, fungi, nematodes, seeds and live insects (McNeill, Phillips, 

Young, et al., 2011). Liebhold et.al., (2006) in another study reported a significant flow of 

Mediterranean fruit fly in fruit through California airports and concluded that travellers where 

involved in the introduction of this pest. Unintentional introductions through travellers are 

difficult to monitor. However, countries such as Australia and New Zealand have invested 



 

 

 26 

heavily in baggage inspection activities aided by X-ray machines and use of trained animals 

(Heather & Hallman, 2008). Apart from pest introduction, spread of pests can be facilitated by 

various factors within a country such as through wider distribution of nursery plants (McNeill, 

Phillips, Bell, & Proffitt, 2011) and the international seed trade (Kamphuis, 2005).  

Studies like that of McNeill et al. (2011) essentially constitute a risk analysis that may facilitate 

better management of pest risks on particular pathways. Import inspections form a common 

phytosanitary measure utilized by NPPOs in their phytosanitary regulatory systems to manage 

pest risks. Both Ebbels (2003) and Surkov’s (2007) noted that inspections of imports are an 

effective way of preventing the entry of pests. However, with increasing trade and limited 

resources, both budgetary and human, it is necessary to optimize import phytosanitary 

inspections. Surkov (2007) suggests that when a monetary budget is small it is likely, especially 

in developing countries, that some pathways will not be inspected. Not inspecting particular 

imports may be reality in severely resource constrained countries. It is also an approach that 

can be adopted to better manage NPPO resources, however, such an approach should however 

be prioritized to better match the risk of pests associated with specific commodity imports 

(Mwebaze et al., 2010). The European Community (EC) for instance has a list of plants and 

plant products requiring inspection on entry into the EC (European Council, 2000). Those not 

listed are considered to be of low risk and do not require inspections. Clarke (2004) emphasised 

the importance of quarantine and border controls for plants and plant products, and how these 

will become increasingly important with the growth in global trade. It will be necessary to target 

inspection efforts on higher risk commodities or pathways. Calls for PRAs to be used as a 

proactive tool rather than reactive (Brasier, 2008) to determine commodities or pathways of 

highest risk, should be heeded. 

. 
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     Chapter 3 

Pest Risk Analysis 

To quote Baker et al. (2009): “New techniques need to be investigated to enhance the user-

friendliness of PRA schemes, to reduce the time required to conduct PRAs for experienced pest 

risk analysts, especially in emergencies, and improve the way PRAs are communicated to 

decision makers”. 

 

3.1 Introduction 

According to FAO (2009b), Pest Risk Analysis (PRA) is defined as “the process of evaluating 

biological or other scientific and economic evidence to determine whether a pest should be 

regulated, and the strength of any phytosanitary measures to be taken against it”. In undertaking 

a PRA on passengers’ hand luggage at one airport, Ramasodi (2008) divided the analysis into 

three stages, these being: (i) identifying risk; (ii) estimating risk; and (iii) evaluating the likely 

consequences of the risk. However, there are other aspects that are usually taken into 

consideration in an analysis. Risk management is one. It involves documentation and 

implementation of measures to reduce the risks and their consequences, while risk 

communication, another, tends to involve an interactive interchange of information and views 

concerning the risk between analysts and stakeholders. In general then, Vose (2000) considers 

risk analysis as a process that consists of five parts: (i) identification of risk; (ii) qualitative 

description of the risk; (iii) analysis of the risk and the associated risk management options; (iv) 

implementation of approved risk management strategies; and (v) communication with 

stakeholders. Nunn (1997) had earlier incorporated another part in the process, a periodic 

review of the PRA. Regardless of what stages are incorporated in a PRA process, the purpose 

of any PRA is clear from the definition provided by FAO (2009b). Contracting parties to the 

IPPC accept the process as a formal decision-making tool for the application of phytosanitary 

measures in international trade. 

PRAs are usually conducted by NPPOs. Many developed countries have established specialised 

PRA units within their NPPOs that are engaged during the entire PRA process (Biosecurity 

Australia, 2011; Biosecurity New Zealand, 2006). Now some developing countries have also 

established PRA units within their official organization structures. Examples are South Africa 

(Theyse, 2009), Jamaica (JIS, 2010) and Kenya (KEPHIS, 2011). Conducting PRAs is a 

specialist role and within an established PRA unit, one might expect to see a number of 
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specialists covering various plant health disciplines, including entomology, mycology, virology 

and nematology.  

Frameworks and guidelines for conducting PRAs are clearly set out in two ISPMs, namely 

ISPM No. 2 (1996; revised 2007) and ISPM No. 11 (2004). ISPM No. 2 Framework for pest 

risk analysis describes the PRA stages within the scope of the IPPC and provides the rationale 

for phytosanitary measures for a specified PRA, while ISPM No. 11 Pest risk analysis for 

quarantine pests including analysis of the environmental risks and the living modified 

organisms (LMOs) provides details for the conduct of PRA to determine if pests are quarantine 

pests. ISPM No. 11 further sets out the integrated processes to be used for risk assessment as 

well as the selection of risk management options.  

PRAs can be initiated for various reasons. These reasons could relate to: (i) a request to consider 

a pathway or commodity that may require phytosanitary measures; (ii) a pest is identified that 

may justify phytosanitary measures; or (iii) a decision is made to review or revise phytosanitary 

measures or policies (FAO, 2004). Countries such as New Zealand and Australia tend to refer 

to a commodity initiated risk analysis as an Import Risk Analysis (IRA). Under this description, 

an IRA involves assembling a list of organisms of possible regulatory concern because they are 

likely to be associated with the pathway of interest (Biosecurity Australia, 2011; Biosecurity 

New Zealand, 2006; FAO, 2004). In general and as first specified in ISPM No. 2, a PRA 

comprises three generic stages: (i) the pest risk initiation stage; (ii) pest risk assessment stage; 

and (iii) pest risk management stage (FAO, 2004, 2007b).  

3.2 Pest risk analysis generic stages 

3.2.1 Pest risk initiation 

Pest risk initiation is the first stage of the Pest Risk Analysis where identification of organisms 

and pathways that may be considered for pest risk assessment in relation to the identified PRA 

area is conducted. Normally, the initiation stage involves several steps: determination whether 

an organism is a pest, defining the PRA area, evaluating any previous PRA and conclusions. 

This stage requires information on the organism in question and on the pathways, information 

about the commodity, including mode of transport and the commodities’ intended end use 

(FAO, 2004). 
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3.2.2 Pest risk assessment 

According to the FAO (2009b), pest risk assessment is defined as an evaluation of the 

probability of the introduction (entry and establishment) and spread of a pest and the magnitude 

of the associated potential economic consequences. In practice pest categorisation is the first 

step of the pest risk assessment. The step helps in categorizing pests into quarantine or non-

quarantine. A quarantine pest is that of potential economic importance to the area endangered 

thereby and not yet present there, or present but not widely distributed and being officially 

controlled (FAO, 2009b). It is quarantine pests that warrant a detailed pest risk assessment. The 

detailed assessment includes several phases such as entry, establishment, spread and economic 

impacts of the pest. All phases of the pest risk assessment require different types of datasets for 

their evaluation (FAO, 2004, 2007c). The final part of the assessments summaries the overall 

pest risk in respect to individual species regarding entry, establishment, spread and 

consequences.  

3.2.2.1 Data required for pest risk assessment stage 

Data sources for pest risk assessment can be from CAB International’s Crop Protection 

Compendium that provides detailed pests and crop data sheets, abstracts of scientific journals 

and books, web search engines, for example Google, RPPO pest interception data and updated 

pest lists (Baker & MacLeod, 2003; Kenis, Rabitsch, Auger-Rozenberg, & Roques, 2007). In 

addition, data from local industry, border agencies, smuggling-violation database as well as 

shipping records are useful when completing a PRA (Hennessey, 2004), but such data is 

difficult to obtain in resource challenged countries. Furthermore, to know what species to keep 

out from a PRA area, information on national pest status is important. This means that NPPOs 

are required to conduct pest surveillance so that they are able to have a national pest list that 

facilitates pest categorisation and pest risk analysis in order to obtain scientifically justified 

phytosanitary measures (Canale, 2002). Such requirements have led NPPOs, RPPOs and other 

plant health related organizations to prepare or update pest lists to incorporate in their 

national/regional pest database. For instance, the East Africa Phytosanitary Information 

Committee (EAPIC) formed in 2006, to which Zambia is a member, has a single vision to 

establish an internationally recognized plant pest information database that could be used as a 

source of pest status information to facilitate international trade (EAPIC, 2011). Similarly, other 

regions such as the Pacific are developing a Pest List Database (PLD) where all records of 

agricultural pest occurrences within a member country are deposited (Masamdu, 2006; PLD, 

2001; Price, 2006). The situation in Asia is not different in relation to other regions of the world.  

For example, the South East Asian countries, commonly known as ASEAN Member States 
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(Brunei Darussalam, Cambodia, Indonesia, Lao, Malaysia, Philippines, Singapore, Thailand 

and Vietnam) are also updating their pest lists on 5 prioritized commodities to underpin market 

access negotiations for the expanding trade in agricultural commodities (Charnnarongkul, 

2003).  

Data is noticeably an important factor for the entire PRA process. For this reason inventories 

for data required for PRAs have been developed using various sources of information. Risk 

elements of PRAs have also been analysed to identify the type of dataset required for the entire 

PRA process (Rossi, Giosuè, & Bernazzani, 2009). Such pest databases provide plant protection 

officers access to information pertaining to the pest status of their countries. It also helps any 

country that wishes to export to provide required information to their trading partners when 

requested. 

3.2.2.2 Approaches for pest risk assessment stage 

A pest risk assessment can either be of a qualitative or quantitative approach depending on a 

series of reasons. A qualitative risk assessment approach is considered simpler and quicker, and 

can be dealt with by fewer persons. This approach is used often when numerical data are 

inadequate or unavailable, resources and required experts such as economists or statisticians 

are not available and time frame for completion is tight. By comparison, a quantitative approach 

is more complex, requires robust data and greater expertise (Radu, 2009). Other authors also 

suggest a quantitative approach requires the availability and access to professional expertise 

from more diverse backgrounds including economics and statistics, financial resources, valid 

data and models, computing resources and time (Sansford, 2002). Some authors indicate that 

this type of approach is more powerful and perhaps offer improved communication of risk from 

assessor to regulator (Holt, Black, & Abdallah, 2006; Vose, 2000). While the choice of 

approach is dependent on the many factors as previously discussed, in essence a qualitative 

approach is more practical and achievable for developing countries taking into account the 

limited resources available. Even though a quantitative approach is more appealing, brings out 

numbers and has the potential to avoid subjective conclusions, its application in developing 

counties is a challenge. Such challenges for developing countries could stem from lack of 

capacity in terms of expertise, data and resources. 

Although most PRAs conducted are based on a qualitative approach (Schrader et al., 2010), 

quantitative approaches are equally applied (Griffin, 2012a). Quantitative approaches use 

measurable, numerical terms that are explicit and can be used to convey unambiguous meaning. 
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In other words, quantitative approaches may overcome some of the limitations of qualitative 

approaches, such as providing a more consistent interpretation and transparency, but they may 

also give a false interpretations, depending on the quality of source of data and time availability 

(Baker et al., 2009; EFSA, 2007; Rossi et al., 2009). The quantitative approach is a technical 

challenge in developing countries, particularly in Africa (MacLeod, Pautasso, Jeger, & Young, 

2010) were availability and accessibility to accurate data is an issue. As a consequence of its 

detailed requirements, quantitative approaches are used but rarely in plant health. Indeed, a 

quantitative approach could be considered not only demanding and possibly difficult for 

developing countries but also for developed countries that struggle to collect appropriate data, 

hence their limited use (Soliman, Mourits, Oude Lansink, & van der Werf, 2010). Studies 

exploring different approaches to pest risk assessment continue. PRATIQUE, a European 

Community funded research project (2008-2011) sought to address major challenges for PRAs 

in Europe and noted that qualitative assessment schemes can at times be inconsistent as they 

require inputs in the form of opinion and/or expert judgement of an assessor. Inconsistency 

could be caused by the different background knowledge of the risk analysts, and their approach 

to the process. Complications arising from inconsistency could be mitigated by using the 

descriptors, scoring or rating systems (descriptive approach) that are assigned to ranges. 

However, it is noted that using descriptors equally can cause inconsistency through 

misinterpretation amongst risk assessors. That inconsistency is suggested as mainly due to lack 

of rating guidance and examples (Griffin, 2012b; Kesselman, 2008; Schrader et al., 2010). 

3.2.2.3 Risk elements 

To evaluate the probability of the entry, establishment and spread of a pest, it must be 

recognized that a number of factors influence these biological processes. Such factors are 

referred to as “risk elements” like in the USDA PRA guidelines (USDA-APHIS, 2000).  

Risk elements affecting the entry of a pest include: (i) traded pathways; (ii) volumes of trade; 

(iii) pest association with pathway at origin; (iv) pest survival during transportation; (v) 

possibility of surviving existing pest management practices; (vi) pest incidence in the area of 

origin; (vii) knowledge of pest and host in area of origin; and (viii) history of pest interceptions 

on the pathway (Baker and MacLeod, 2003; FAO, 2004; Heather and Hallman, 2008). Some of 

these risk elements can be difficult to evaluate. Peacock (2005) suggests that evaluating 

biological survival probabilities of a pest on a commodity or during transport are examples of 

that. As such Devorshak and Griffin (2002) note that expert judgement of a skilled regulatory 

authority is put to the test in the process.   
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There are a number of risk elements affecting the probability of establishment. Among these 

host range and climate are the obvious ones and probably the most commonly used (Heather & 

Hallman, 2008; Peacock & Worner, 2008). Specifically the risk elements include: (i) 

availability of major, minor and/or alternate hosts; (ii) suitability of temperature and other 

climatic factors of the PRA area (Peacock, 2005; Peacock, Worner, & Sedcole, 2006; Worner, 

1988); (iii) presence of natural enemies; (iv) current cultural practices and pest control 

measures; (v) reproduction strategy of the pest(s); (vi) population levels necessary for 

successful establishment (Calleja, Ilbery, Spence, & Mills, 2012; FAO, 2004; Heather & 

Hallman, 2008); (vii) human activities influencing the establishment of the pest(s) (Roura-

Pascual et al., 2011). All the aforementioned risk elements either separately or together have 

attributed to the success or failure rate at which introduced pests may establish (Simberloff, 

1989).  

Elements to consider in the assessment of the risk of spread include the presence of (i) the 

presence of natural barriers; (ii) the potential for movement with commodities or conveyances; 

(iii) intended and possible use of the commodity; (iv) potential vectors of the pest in the PRA 

area; (v) potential natural enemies of the pest in the PRA area; and (vi) potential for natural or 

wind assisted spread of the pest(s) (FAO, 2004).  

3.2.2.4 Consequences and impacts 

Evaluating the consequences or impact of an exotic pest is an important step as part of the pest 

risk assessment. As such, it is a requirement under both the WTO-SPS Agreement and the IPPC, 

and forms the justification for why a pest may require phytosanitary measures. The evaluation 

of consequences may be either quantitative or qualitative but qualitative information is often 

sufficient for the purposes of the evaluation (FAO, 2004). Generally, both direct and indirect 

effects of the pest are taken into consideration. The direct effects encompass the pest-host or 

environment relationship such as crop losses, need for control measures, effects on production 

practices and endangered native plants. Indirect effects of the pest in the PRA area include 

effects that are not host- specific, such as negative effects on domestic and export markets (i.e. 

loss of export markets), and changes to demand because of quality changes in the commodity 

(FAO, 2004).   

With respect to a quantitative evaluation, there are a number of economic analytical techniques 

which can be used. The techniques include partial budgeting, partial equilibrium and general 

equilibrium approaches. Applying these techniques, however, requires robust data and 
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specialist expertise making their application problematic resulting in their limited use 

(Devorshak & Neeley, 2012; FAO, 2004; Griffin, 2012a). Estimating the environmental 

consequences of an introduced pest is often difficult but particularly so for inclusion in a 

quantitative evaluation (Baker & MacLeod, 2003; Erikson, 2012; Heather & Hallman, 2008; 

Kenis et al., 2012).  

3.2.3 Pest risk management 

Pest risk management is the last stage of the PRA process identified in ISPM No. 2 and involves 

the evaluation and selection of a series of options to reduce the risk of pest introduction and 

spread (FAO, 2004). This stage requires the various management options to be assembled, 

evaluated and compared. Development of phytosanitary management strategies is usually an 

outcome of a PRA using all appropriate information available (Maynard et al., 2004). 

3.2.4       Risk communication  

According to FAO (2007b), risk communication is not simply a one-way movement of 

information or about making stakeholders understand the risk situation, but is meant to 

reconcile the views of scientists, stakeholders, politicians, contracting parties, NPPOs and 

RPPOs, etc. in order to: (i) achieve a common understanding of the pest risks; (ii)  develop 

credible pest risk management options; (iii) develop credible and consistent regulations and 

policies to deal with pest risks; and (iv) promote awareness of the phytosanitary issues under 

consideration. NPPOs use different methods to communicate their risks to interested parties. 

Like as it is guided in Appendix I of the ISPM No. 2 (FAO, 2007b), risk communication is a 

notable process that is undertaken throughout the life of the risk analysis and is obvious in the 

New Zealand risk analysis framework (Biosecurity New Zealand, 2006). It is a strategy applied 

to ensure that interested parties have an opportunity to provide comments on specific PRAs of 

their interest. The NPPO of Australia has a similar approach to risk communication. Biosecurity 

Australia maintains a database that acts as a register to enable engage and communicate with 

potential stakeholders (Biosecurity Australia, 2011). 

Clearly, the risk communication and consultation strategy provide transparency to the process 

as interested parties are aware on what is happening, especially on PRAs that affect them. 

Moreover, NPPOs can also benefit from the input that may come from the wider participation 

in the PRA process. 
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3.3 Global challenges in undertaking pest risk analyses 

Despite international standards (particularly ISPM No. 2 and ISPM No. 11) being in place many 

countries face challenges in undertaking PRAs. Baker et.al., (2009) suggest there are  three 

major challenges for continued PRA development in the EU: (i) the large amount of quality 

data required to make accurate analyses of the risks; (ii) incorporation of new scientific and 

technological developments into PRA processes; and (iii) complex PRA procedures 

discouraging take-up among EU member states. The use of pest risk maps is a recent advance 

in the PRA processes adopted in some developed countries. Risk maps provide very clear visual 

representation of relative levels of risk estimated in the area. Some countries/regions with the 

necessary resources have incorporated risk maps into their PRAs, for example, the USA 

(USDA-APHIS, 2010) and EPPO (Strauss, 2010). Research on risk maps continues (Baker et 

al., 2012; Magarey et al., 2011; Venette et al., 2010; Worner & Gevrey, 2006),  

The aforementioned challenges faced by the EU are in fact shared by other countries worldwide. 

These constitute even bigger challenges for developing countries. The conduct of PRAs is 

hampered by poor sources of information (incomplete or old pest data), lack of skilled technical 

staff, lack of equipment and facilities (e.g. computers and computer software), lack of trained 

and experienced regulatory staff, lack of funding for services and absence of PRA procedures 

(Gray et al., 1998; Ikin, 2002, 2002a; Neeliah & Goburdhun, 2010; Vapnek & Manzella, 2007).  

The levels of complexity of a pest risk assessment vary. They can be short and to the point 

(Anderson & Cannon, 2012) or long and complex but resource hungry, taking a much longer 

time to complete. For the sake of efficiency, research on PRA has recently focused on 

enhancing user friendliness, and improving consistency and transparency. The decision support 

scheme for EPPO developed within the PRATIQUE EU project (Steffen, Schrader, Starfinger, 

Brunel, & Sissons, 2012) is an example of such work. It focuses on relatively few factors 

affecting introduction and spread. In combination with other studies (e.g. Rossi et al 2009), this 

demonstrates a growing awareness amongst those involved with PRAs that more user friendly 

and straightforward methodologies and procedures are needed, even more so for developing 

countries’ NPPOs.  

The development of PRA procedures by NPPOs is not uncommon. However, it has been limited 

to developed countries (Keller & Perrings, 2011). The NPPOs of Australia, New Zealand and 

the United States of America all have established PRA procedures in place that are publicly 

accessible (Biosecurity Australia, 2011; Biosecurity New Zealand, 2006; USDA-APHIS, 
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2000). Without national PRA procedures in place, consistency and transparency in undertaking 

PRAs is compromised. Zambia like many other developing countries lacks such procedures. 

The following chapters therefore set about: (i) identifying key risk elements for inclusion in any 

PRA and identifying the essential process components for a developing country’s NPPO’s PRA 

system; and (ii) developing a PRA procedure for developing countries’ NPPOs. 
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     Chapter 4 

Review of Pest Risk Analysis Systems 

4.1 Introduction  

In order to determine minimum requirements for an internationally acceptable PRA process 

(refer to section 1.4), a review of various pest risk analyses and NPPOs’ procedures was 

undertaken. The review examined a series of publicly available PRAs undertaken by developed 

countries with well-established phytosanitary regulatory systems. Most of the PRAs reviewed 

were initiated in response to a request to consider as pathway that may require phytosanitary 

measures. As noted earlier, some countries (e.g. Australia and New Zealand) refer to such 

pathway or commodity-initiated PRAs as import risk analysis. 

Unfortunately, PRAs undertaken by countries such as South Africa and Argentina could not be 

accessed for inclusion in the review. Information related to PRAs prepared in countries other 

than Australia, New Zealand and the USA may have provided further insights into the 

determination of minimum requirements for an internationally acceptable PRA process.  

From the review, risk elements that are commonly considered in the pest risk assessment stage 

are identified. Similarly, essential process components of NPPOs’ PRA systems are 

determined. It is anticipated that these elements and components will form the basis of PRA 

procedures and recommendations for a PRA system that match developing countries’ 

phytosanitary capacity and resources, and that result in PRAs that are internationally acceptable.  

4.2 Research methodology 

4.2.1 Identifying minimum requirements for pest risk analysis  

The review of the selected PRAs covered all three generic stages expected to comprise any 

PRA, as guided by ISPM No. 2 (FAO, 2007b). This in combination with a check of NPPO 

websites and published PRA procedures helped identify common PRA process components as 

well as risk elements to be taken into consideration when conducting any PRA. Results of the 

review are documented accordingly. The approach adopted for this review permitted insights 

into how PRAs were handled within the particular developed country NPPOs.  

Table 4.1 lists a selection of reviewed PRAs, available national PRA procedures and the official 

organization responsible for the PRA processes. Over the course of the study, February 2011 - 
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December 2012, many PRAs and related documents were viewed as they became available. 

The review included 24 commodity-initiated PRAs, 11 pest-initiated PRAs and three 

procedures. 
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Table 4.1 Reviewed pest risk analysis documents 

Country/RPPO PRA documents/national procedures/NPPO/website 

Australia Import Risk Analyses: 
1. Final Import Risk Analysis of the New Zealand request for the access of apples  (Malus pumila Miller var. domestica Schneider) into Australia, 84pp 

(AQIS, 1998); 

2. Import Risk Analysis for the importation of bulk maize (Zea mays L.), 128pp from the USA (Biosecurity Australia, 2002); 

3. Import Risk Analysis for table grapes from Chile, 197pp (Biosecurity Australia, 2005); 

4. Final Import Risk Analysis Report for the Importation of Cavendish Bananas from the Philippines, 185pp (Biosecurity Australia, 2008a); 

5. Unshu Mandarin from Japan, 258pp (Biosecurity Australia, 2008b); 

6. Cherry fruit (Prunus avium) from South Australia into Western Australia, 150pp (Biosecurity Australia, 2001a) 

National procedures: 
Import Risk Analysis Handbook (Biosecurity Australia, 2011) 

NPPO: 

Biosecurity Australia, part of the Department of Agriculture, Forestry and Fisheries (DAFF) 

Website 

http://www.daff.gov.au/ba 

New Zealand Import Risk Analyses: 

1. Import Risk Analysis for fresh citrus fruits from Samoa, 200pp (Biosecurity New Zealand, 2008); 

2. Litchi from Australia, 133pp (Biosecurity New Zealand, 2008a); 

3. Import Risk Analysis Onions (Allium cepa Liliaceae) Fresh Bulbs for Consumption from China, 281pp (Biosecurity New Zealand, 2009). 

Pest Risk Analysis: 

1. Biosecurity Risk to New Zealand of Pinewood Nematode, 37pp (Sathyapala, 2004). 

National procedures: 

Risk Analysis Procedures (Biosecurity New Zealand, 2006) 

NPPO: 

Ministry for Primary Industries (MPI) formerly the Ministry of Agriculture and Forestry (MAF) 

Website 

http://www.biosecurity.govt.nz/ 

http://www.daff.gov.au/ba
http://www.biosecurity.govt.nz/
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USA Import Risk Analyses: 

1. Importation of Fresh Commercial Citrus Fruits from Chile into the United States, 74pp (USDA-APHIS, 2002); 

2. Pest Risk Assessment on the Importation of Larch from Siberia and the Soviet Far East, 263pp (USDA, 1991); 

3. Pest Risk Assessment of the Importation into the United States of Unprocessed Pinus Logs and Chips from Australia, 173pp (USDA-APHIS, 2006). 

Pest Risk Analysis 

1. Qualitative analysis of the pest risk potential of the brown marmorated stink bug (BMSB), Halyomorpha halys (Stål), in the United States, 33pp 

(USDA-APHIS, 2010). 

National procedures: 

Guidelines for Pathway-Initiated Pest Risk Assessment, Version 5.02 (USDA-APHIS, 2000). 

NPPO: 

United States Department of Agriculture-Animal and Plant 

Health Inspection Service (USDA‐APHIS) 

Website 

http://www.aphis.usda.gov 

EPPO Pest Risk Analyses: 

1. Pest Risk Analysis of Anoplophora chinensis, 49pp (EPPO, 2008); 

2. Pest Risk Analysis for Pepino mosaic virus in the EU, 123pp (Werkman & Sansford, 2010); 

3. A Risk Assessment Model on Pine Wood Nematode in the EU, 13pp   (Soliman et al., 2011). 

Website 

http://www.eppo.int/ 

Jamaica Pest Risk Analysis: 

1. Pest Risk Analysis: Black Leg of Potato ‘Dickeya solani’, 38pp (Ministry of Agriculture and Fisheries, 2010) 

NPPO 

Ministry of Agriculture &Fisheries 

Website 

http://www.moa.gov.jm/ 

http://www.aphis.usda.gov/
http://www.eppo.int/
http://www.moa.gov.jm/
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4.2.1.1 Common pest risk analysis process components 

While ISPMs No. 2 and ISPM No. 11 provide a framework and guidelines for conducting PRAs 

per se there are other components required for a NPPO to have an effective PRA process. For 

the purposes of this discussion, these are referred to as PRA process components. Five headings, 

identified from a preliminary review of PRA-related literature (e.g. Biosecurity Australia 

(2011), Biosecurity New Zealand (2006)), provided the focus for identifying common PRA 

process components. These were: (i) PRA unit; (ii) PRA experts; (iii) source(s) of information, 

including pest lists; (iv) peer review; and (v) risk communication and consultation. They sit 

outside the three generic stages of a PRA, the format recommended in the ISPMs.  

4.2.1.2 Common risk elements 

While the three generic stages recognized in the ISPMs were included in this review, the main 

focus was on risk elements related to stage two “pest risk assessment” of a PRA. Stage two 

involves consideration of: (i) entry; (ii) establishment; (iii) spread of a pest; and (iv) 

consequences and impacts, and forms a prominent part of most PRAs.  

 

4.3 Results – Minimum requirements for a pest risk analysis  

4.3.1 Common pest risk analysis process components 

4.3.1.1 Pest risk analysis unit 

In reviewing PRA literature related to Australia, Jamaica, New Zealand and the United States 

of America, it is apparent that PRA units were established in the official organizational structure 

of their NPPOs (Table 4.2). The PRA units comprised staff dedicated to conducting 

 PRAs and coordinating the NPPOs PRA processes including consultation with stakeholders, 

especially those directly affected. 
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 Table 4.2 PRA Units in NPPO structures 

Country Organization Location of PRA Unit 

Australia Department of Agriculture, 

Fisheries and Forestry (DAFF) 

Biosecurity Australia 

New Zealand Ministry of Primary Industries 

(MPI) 

Biosecurity New Zealand, 

Standards Branch 

United States of America Department of Agriculture Animal and Plant Health 

Inspectorate Service (APHIS) 

Jamaica Ministry of Agriculture and 

Fisheries 

 

Plant Quarantine/Produce 

Inspection Branch 

4.3.1.2 Pest risk analysis experts 

It was apparent from the review of PRAs listed in Table 4.1 that the PRAs were prepared with 

the expertise of plant health specialists from within the relevant NPPO or in combination with 

outside organizations with experts specialised in relevant to plant health disciplines. For 

example, three MAF Biosecurity New Zealand staff authored the New Zealand IRA of onions 

(Allium cepa Liliaceae) fresh bulbs for consumption from China with two external Crown 

Institute reviewers (Biosecurity New Zealand, 2009). Another example is the qualitative 

analysis of the pest risk potential of the brown marmorated stink bug, Halyomorpha halys, in 

the United States (USDA-APHIS, 2010) prepared and peer reviewed by a combination of 

CPHST staff and North Carolina State University staff from the Center for Integrated Pest 

Management.   

Evidently, comprehensive PRAs are prepared as a collaborative effort with relevant expertise 

accessed from outside the NPPO as necessary. This includes plant health specialists, in the case 

of an IRA from the appropriate range of plant health disciplines (entomology, pathology, 

nematology, weed science, etc.), as well as experts in the fields of economics, statistics, 

ecology, and others. 

4.3.1.3 Source(s) of information 

All the reviewed PRAs (Table 4.1) cited a great number of references. This is clearly 

demonstrated in Table 4.3. Similarly a variety of sources of information was accessed in 

preparation of these PRAs. These included pest lists, pest interception records, surveillance pest 

reports (e.g. the Plant Pest Information Network, pest surveillance database maintained by 

MPI), research reports, industry articles, scientific journals and books, CABI Crop Protection 

Compendium (CPC) and personal communications with local and international plant health 
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specialists. This suggests that each NPPO or RPPO concerned had ready access to numerous 

sources of information for undertaking the IRAs/PRAs.  

Table 4.3 Numbers of references cited in some selected PRAs 

Country/RPPO Phytosanitary Risk Analysis 
Number of 

references cited 

Australia IRA for the importation of bulk maize (Zea mays L.) from the 

USA (Biosecurity Australia, 2002); 

54 

 Draft Import Risk Analysis Report for Fresh Unshu Mandarin 

Fruit from Japan (Biosecurity Australia, 2008b). 

400 

New Zealand IRA for fresh citrus fruits from Samoa (Biosecurity New 

Zealand, 2008); 

200 

 Litchi from Australia (Biosecurity New Zealand, 2008a) 95 

USA Importation of Fresh Commercial Citrus Fruits from Chile into 

the United States (USDA-APHIS, 2002) 

300 

 Pest Risk Assessment on the Importation of Larch from Siberia 

and the Soviet Far East (USDA, 1991) 

127 

EPPO Pest Risk Analysis for Pepino mosaic virus in the EU 

(Werkman & Sansford, 2010); 

97 

 A Risk Assessment Model on Pine Wood Nematode in the EU   

(Soliman et al., 2011). 

27 

Jamaica Pest Risk Analysis: Black Leg of Potato ‘Dickeya solani’ 

(Ministry of Agriculture and Fisheries, 2010). 

8 

4.3.1.4 Technical peer review 

Table 4.4 shows the PRA peer review process for four countries and one RPPO. In Australia, 

New Zealand and the USA, all countries with well-established phytosanitary regulatory 

systems, the NPPOs have rigorous peer review processes. The processes employed vary but are 

transparent and involve plant health or quarantine systems specialists who can provide 

objective, if not, independent reviews. This appears to be in contrast to Jamaica’s Pest Risk 

Analysis Unit within its Ministry of Agriculture and Fisheries as seen in its PRA on black leg 

of potato, Dickeya solani (Ministry of Agriculture and Fisheries, 2010). 
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Table 4.4 Peer review of some selected PRAs 

Country/RPPO PRA Reviewers  

  Internal External 

Australia Importation of bulk maize 

(Zea mays L.) from the 

USA (Biosecurity 

Australia, 2002) 

Four Technical Working Groups each comprising 

three or four members drawn from: universities; state 

agriculture departments; CSIRO; Biosecurity 

Australia, Department of Agriculture, Fisheries and 

Forestry – Australia (AFFA); private consultants; 

Office of the Chief Plant Protection Officer; AQIS 

 

New Zealand Importation of fresh citrus 

fruits from Samoa 

(Biosecurity New Zealand, 

2008). 

Six staff from MAF 

Biosecurity New 

Zealand  

One scientist each  from: 

Landcare Research, New 

Zealand; Tropical Plant 

Pests Research Unit, 

USDA-ARS, Hawaii; and 

Western Australia 

Department of Agriculture 

and Food 

 Import Risk Analysis 

Onions (Allium cepa 

Liliaceae) Fresh Bulbs for 

Consumption from China 

(Biosecurity New Zealand, 

2009) 

None indicated Scientists from the New 

Zealand Institute for 

Plant and Food Research 

Limited 

USA Importation of Fresh 

Commercial Citrus Fruits 

from Chile into the United 

States (USDA-APHIS, 

2002) 

USDA-APHIS 

 

Servicio Agrícola y 

Ganadero  

University of California-

Davis  

 

 Qualitative analysis of the 

pest risk potential of the 

brown marmorated stink 

bug, Halyomorpha halys, 

in the United States 

(USDA-APHIS, 2010) 

USDA-APHIS-PPQ-

CPHST-PERAL 

 

 

North Carolina State 

University, Center for 

Integrated Pest 

Management 

EPPO Pest Risk Analysis for 

Pepino mosaic virus in the 

EU (Werkman and 

Sansford, 2010). 

None indicated 20 PEPEIRA partners  

Jamaica Pest Risk Analysis: Black 

Leg of Potato ‘Dickeya 

solani’ (Ministry of 

Agriculture and Fisheries, 

2010). 

None indicated  None indicated 

4.3.1.5 Risk communication and consultation 

The reviewed PRA procedures, particularly those of Australia and New Zealand (Biosecurity 

Australia, 2011; Biosecurity New Zealand, 2006), show that risk communication and 

consultation are very important parts of the PRA process for some developed countries. The 

NPPOs of Australia and New Zealand have specific guidelines within their procedural 

documents regarding stakeholder consultation and notifications.  

 

Website links have been established by Biosecurity Australia and MAF Biosecurity 

New Zealand, http://www.daff.gov.au/ba/stakeholder and 

http://www.daff.gov.au/ba/stakeholder
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http://www.biosecurity.govt.nz/biosec/consult respectively, for interested parties to follow the 

PRA work programmes. Both NPPOs have established some form of stakeholder database 

allowing interested individuals and organizations to register their interest thus facilitating their 

engagement and communication on specific PRAs. As an example, the final IRA related to 

importing bulk maize (Zea mays L.) from the USA into Australia (Biosecurity Australia, 2002) 

clearly sets out the steps taken to engage the stakeholders in the PRA process.  

 

Such risk communication and consultation processes can involve lengthy timelines to complete 

a PRA. For instance the PRA for bulk maize from the USA mentioned above was initiated  on 

15 June 1998, a revised draft was made available for consultation on 30 August 2000 and the 

final IRA report was dated October 2002 (Biosecurity Australia, 2002).  

4.3.2 Common risk elements  

Tables 4.5, 4.6 and 4.7 summarize the approaches taken in selected PRAs conducted in 

Australia, New Zealand and USA, and by EPPO. The tables, respectively, cover the initiation, 

pest risk assessment and pest risk management stages, the three stages recognised in ISPM No. 

2 (FAO, 2007b) and ISPM No. 11 (FAO, 2004), and included in the review.  

While all three stages of any PRA are important, stage two is usually the one that requires 

substantial analytical work rather than just information gathering. For this reason, the following 

discussion is on review findings related to stage two, pest risk assessment which in itself often 

distinguishes pest categorisation from the rest of the assessment. 

Table 4.5 Summary of initiation stage (stage one) of PRAs listed in Table 4.1  

Country/RPPO Comments/observation 

Australia Administration of the IRA 

 Risk Analysis Panels (RAP) was established to coordinate the PRA process and 

established the Technical Working Groups (TWG) into four groups specific aspects of a 

IRA (pathogen, arthropod, weed science and operational); 

 

The RAPs and TWGs consisted of plant health specialists; 

 

Communication with stakeholders from government ministries, industrial groups and 

private consultant established;  

 

Dialogue with exporting country established and requested to provide information on pest 

management programs and the climate; 

Initiation 

Initiation of the IRAs were attributed to new information on pest distribution and market 

access request. 

http://www.biosecurity.govt.nz/biosec/consult
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New Zealand Review of the IRA 

No import health standards for the plants and plant products to be imported; 

 

The initiation points for the IRAs were as a result of market requests and new pest 

identified  

 

Managing Risk Analysis 

Background information on climate and geography of the exporting and importing 

country was included;  

 

A detailed description (phenology, production and pest control in country of origin) of 

the commodity was conducted. . 

 

Hazard identification 

A list of pests generated from literature and database search to establish pests associated 

with the pathways. 

USA Initiation 

The IRAs were initiated by an application for market access concerning a commodity not 

previously imported into the USA; 

 

Characterization of proposed importation took into account: (i) geographical locations of 

the exporting country; (ii) production areas (area planted, pest control measures); (iii)  

current pathway exports from the exporting country highlighting destination and volumes 

exported; 

 

National pest survey programs results on the targeted pests of concern were retrieved for 

analysis; 

 

Weed Risk Analysis (WRA) conducted to screen pathway species for Weediness 

potential; 

 

Regulatory decision history database was analysed to check if there had been any 

approval or denial of previous applications; 

 

Interception database was used to check any pest interception records on pathways from 

exporting countries. 

EPPO Initiation 

Concerned pests were identified up to their lowest taxonomic level; 

 

Review of policy and change of pest status were the reasons for initiating the PRAs; 

 

The process defined the PRA area. 
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Table 4.6  Summary of pest risk assessment stage (stage two) of PRAs listed in Table 4.1 

Country/RPPO Comments/observations 

Australia Pest categorisation 

Categorisation used data on pest status in importing and exporting country (present or 

absent), Australian quarantine status (Quarantine or non-quarantine), presence on 

pathway, potential economic impact and probability of introduction.  

Probability of entry 

The data included: 

 Pest status in exporting country; 

 Pest management programs on the commodity in the exporting country; 

 Severity of pests in country of origin; 

 Biology of pest and its association with commodity; 

 Volumes to be trades; 

 Possibility of detection during inspection. 

Probability of establishment 

The data obtained included: 

 Presence and distribution of hosts; 

 Environmental conditions mainly temperature; 

 Pest population levels; 

 Ability to transfer to new hosts; 

 Volumes of trade; 

 National pest management programs; 

 Presence of vectors. 

Probability of spread 

The data obtained included: 

 Intended use of the imported commodity; 

 Distribution range; 

 Host distribution; 

 Presence of predators and parasitoids in importing country 

 Natural spread potential. 

Consequences 

The data included: 

 Direct consequence on plant life or health and the environment; 

 Indirect consequences taking into account domestic and international trade. 

New Zealand Pest categorisation 

Categorisation took into account if the pests were present in NZ, association with pathway 

and the potential hazard. 

Entry assessment 

The data included: 

 Biology of the pest, thus, its reproduction cycles and how it associates with 

pathway; 

 Ability to detect the pests during inspections 

Exposure assessment 

The data used included: 

 Period of the year when import is authorized; 

 Host status in the PRA area; 

 Transfer to suitable hosts; 

 Distribution of the commodity within the PRA area 

Establishment assessment 

The data used for evaluation included: 

 Temperature and humidity of the PRA area; 

 Presence of major or minor hosts; 

Consequence  

Qualitatively evaluation taking into consideration economic impact on domestic and 

international trade; and environmental impact considering the forest and native nature.  

USA Pest categorisation 

Categorisation was conducted in satisfaction with the definition of quarantine pest (a pest 

of potential economic importance to the area endangered thereby and not yet present 

there, or present but not widely distributed and being officially controlled). 
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Consequence of introduction 

Data was obtained to evaluate: 

 Climate/host interaction considering the ecological zonation and the interactions 

of quarantine pests with their biotic and abiotic environments; 

 Host range; 

 Dispersal potential to evaluate how rapidly and widely the pest’s economic and 

environmental impact may be expressed within the importing country; 

 Economic impact whether the pest would: affect yield or commodity 

quality, cause plant mortality, act as a disease vector, increase costs of 

production including pest control costs, lower market prices, affect market 

availability, increase research or extension costs; and 

 Environmental impact whether the pests disrupts native plants 

Likelihood of introduction 

Data collected on: 

 Volumes to be imported annually; 

 Survive postharvest treatment; 

 Survive shipment; 

 Escape detection at ports of entry; and 

Suitable habitat.  

EPPO Risk Assessment 

The reviewed PRAs took into account various factors that included: 

 Occurrence of concerned pest in the PRA area: Published reports and survey 

records from the laboratories e.g. the Central Science Laboratory (CSL) in the 

UK; 

 Arrival of pest in PRA area from third countries: Documented arrival of pests 

into the PRA area;  

 Status of the pest in EPPO region: Using the survey reports;   

 Host range: Surveys and research conducted in the EU to review the presence 

of host plants and their distribution. 

 Economic importance of host crops in the PRA area: The PRAs outlined the 

importance of the host crops by detailing the production and value to the PRA 

area. 

 Presence of vector for the pest in the PRA: Survey and determination of vectors 

specific to pests of concern were conducted. 

 Pest’s geographical distribution: The pests world distribution was taken into 

account  

 Potential spread of the pest within the PRA area: Data on the intended use of 

the planting materials in the PRA area was used to determine the spread 

potential. 

  

 

Table 4.7 Summary of pest risk management stage (stage three) of PRAs listed in Table 4.1 

NPPOs/RPPO Comments/observations 

Australia Risk Management 

An integrated systems approach was recommended. 

The systems approach recommended was in line with the ISPM 11 section 3.4 in which 

identification and selection of appropriate risk management options are highlighted. 

New Zealand Risk Management 

An integrated systems approach was recommended. 

The systems approach recommended was in line with the ISPM 11 of 2004 section 3.4 in 

which identification and selection of appropriate risk management options are 

highlighted. 



 

 

 48 

USA Risk Management 
Phytosanitary measures were put in place considering the “Good Agriculture Practice” 

(GAP) the exporting country and the effective national program pest control. 

A systems approach was recommended that included: pathways to originate from 

registered famers for export, port of entry inspection to ensure freedom of concerned pests 

and USDA approved cold treatment. 

-he systems approach recommended was in line with the ISPM 11 of 2004 section 3.4 in 

which identification and selection of appropriate risk management options are 

highlighted. 

EPPO Risk Management 

The mitigation measures were intended to prevent the introduction of the pest from third 

countries therefore an integrated management approach was thus recommended. The 

management measures included production of seed in an area free of pests of concern 

The management options recommended are some of the many measures described in 

sections 3.4.2 and 3.4.3 of the ISPM 21. 

 

4.3.2.1 Pest categorisation/hazard identification 

It was noted that all 24 IRAs included in the review had a pest categorisation step as the first 

step prior to a detailed pest risk assessment stage. The pest categorisation step is applied to the 

relevant commodity pest list that may have been provided by the potential supply country. This 

list is then compared to the NPPO’s pest list for that commodity to categorize each pest as 

potential quarantine or non-quarantine. While the NPPOs of Australia, New Zealand and the 

USA each had their own tabular format to record their categorisation of the pests, the overall 

approach to categorisation was similar. For each pest listed, information on the potential to be 

on the pathway, potential for establishment and spread, and potential for economic 

consequences was variably recorded. Pests that had no potential to be on the pathway or were 

recorded to be present in the PRA area were not included in the detailed pest risk assessment 

stage of the PRA. 

It is noted that depending on the level of documentation a NPPO chooses to undertake, the pest 

categorisation step requires comparatively little detailed information. 

4.3.2.2 Pest risk assessment stage 

A qualitative approach had been adopted for all the Australian, New Zealand and EPPO PRAs 

listed in Table 4.1. The USA, however, tended to combine the qualitative and quantitative 

approaches as (semi-quantitative) in its PRAs, although a solely quantitative approach had been 

adopted in the IRA related to the importation of larch from Siberia and Russian Far East 

(USDA, 1991). These USA analyses showed that a quantitative approach demanded complex 

numerical data related to such matters as the market value of the pathway, and welfare impacts 

on consumers and producers. Skilled personnel in economics and statistics would have been 

required for this quantitative approach. Qualitative approaches appear less data intensive and 

complex. Whatever the approach, qualitative or quantitative, the assessment stage generally 
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included an evaluation of the likelihood of pest entry, establishment and spread, and the 

consequences. The pest risk assessment stage in the USA PRAs was divided into two parts. The 

first part assessed consequences of introduction and focused on five risk elements each scored 

on a scale of 1 to 3, 1= low, 2 = medium and 3 = high. The second part assessed the likelihood 

of introduction comprising six risk elements, each similarly scored on a scale of 1 to 3. 

Additional guidance was given on how to score likelihood.  

Likelihood of entry 

In the reviewed PRAs, a number of risk elements were considered in the evaluation of 

likelihood of entry. Risk elements that were consistently taken into consideration were: the 

biology of a pest, the pest’s association with the pathway/commodity; and the possibility for 

pest detection at ports of entry. Risk elements that were considered in only some PRAs included 

quantities and frequencies of the traded commodity, pest population levels; and their 

management in the supply countries; probability of surviving treatment; time of year when 

importation was likely; and commercial procedures applied at the place of origin that included 

storage, processing and transport, that may affect pest survival.  

Likelihood of establishment 

As with entry, it was noted that in the reviewed PRAs, just two or three risk elements, 

considered in the evaluation of the likelihood of establishment,  were consistently included in 

the pest risk assessment stage. The consistently-used were: presence and distribution of hosts 

and climate, particularly temperature. Other risk elements were inconsistently incorporated in 

the PRAs. These were: likely pest population levels; current pest control measures and culture 

practices; presence of vectors, competitors and/or predators of the pests; proximity to hosts; and 

pest survival strategies.  

Likelihood of spread 

The following risk elements affecting the likelihood of spread were considered in the reviewed 

PRAs: availability of the host; the intended use of the commodity; presence of natural barriers; 

vectors and natural enemies; pest control practices within the PRA area; and human activities 

in the PRA area. The PRAs also considered the pests’ ability to disperse by themselves or 

through other aided means such as wind and/or water. The consistently-used risk element was 

the “intended use of the commodity”. Some risk elements affecting the likelihood of spread 

rarely appeared to have been given consideration in the PRAs reviewed. 
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Consequences and impacts 

The consequences and impacts of a pest’s presence may be of an economic, environmental or 

social nature. Furthermore the consequences may be direct or indirect. In the reviewed PRAs, 

assessment of any consequences in the PRA area was usually based on evaluation of the impacts 

of a pest’s presence in its natural range particularly in areas with climatic similarities with the 

PRA area. Across the reviewed PRAs economic impacts, rather than environmental or social, 

were generally given greater consideration. Both direct and indirect economic impacts were 

considered, specifically the type of damage and crop losses caused by the pest, the cost of any 

additional pest controls and potential loss of export markets. 

4.4 Discussion and conclusions  

International Standards for Phytosanitary Measures, specifically ISPM No. 2 and ISPM No. 11 

provide a framework and guidelines for the IPPC contracting parties to undertake PRAs. While 

the IPPC is a legally binding international agreement, the ISPMs are merely guidelines. As 

such, and despite the development of international standards, countries have found it necessary 

to develop their own national standards and procedures for PRAs. Presumably, these PRA 

standards or procedures are more ‘fit for purpose’, better matching the available resources and 

trade imperatives for contracting parties. 

 

The review of PRAs and PRA-related documents undertaken as part of this study clearly 

indicates that much work has been conducted to develop and improve PRA processes. For 

developed countries such as Australia, New Zealand and the USA, these processes have become 

increasingly complex and data-hungry. The lack of publicly available PRAs and PRA-related 

documents (e.g. procedures) from developing countries such as Zambia, suggests their PRA 

systems are severely challenged. 

Minimum requirements for an effective PRA system were determined from this review. As 

informed by developed country experience, PRA process components of a system include: 

 

 A PRA unit, or at least staff dedicated to conducting PRAs 

 A PRA procedure utilising a qualitative approach, adheres to international phytosanitary 

standards and is ‘fit for purpose’ 

 Access to plant health and other expertise 

 Availability of, and access to, sources of information relevant to PRAs 

 Objective technical peer review of PRAs 
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 Clear risk communication and consultation processes. 

For PRAs per se the pest risk assessment stage forms the substantive part of analyses. 

Accordingly, key risk elements to be considered for this stage in commodity-initiated PRAs 

have been identified as: 

(i) Entry 

 Aspects of the biology of the pest (e.g. life stage) 

 Pest association with the pathway/commodity 

 Possibility of pest detection at ports of entry 

(ii) Establishment 

 Presence of hosts 

 Suitability of climate, especially temperature 

(iii)  Spread 

 Intended use of the commodity 

(iv)  Economic impacts 

 Type of damage and crop losses 

 Potential loss of export markets. 

 

A simplified PRA procedure for developing countries, based on the key risk elements above, is 

therefore developed. 

 

.  
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     Chapter 5 

A Pest Risk Analysis Procedure for Developing Countries 

5.1 Introduction 

Experience in a number of developing countries in Africa has shown there are major hurdles 

encountered by their NPPOs in undertaking PRAs. Experts deployed through FAO and WTO 

Standards and Trade Development Facility (STDF) initiatives have provided various training 

courses to African nationals in PRA (Chege et al., n.d; COPE, 2012). The training provided 

focuses on ISPM No. 2 and ISPM No. 11 (FAO, 2007c). Despite this, there is little evidence to 

suggest routine implementation of PRA processes in many African countries. It would seem 

that ISPMs guide NPPO risk analysts on what to do but not exactly how to do it. Written 

procedures usually provide these details. As noted in the previous chapter on review of PRA 

systems, developed country procedures such as those followed in Australia (Biosecurity 

Australia, 2011), New Zealand (Biosecurity New Zealand, 2006) and the USA (USDA-APHIS, 

2000) are complex and require good access to information and plant health specialists, resources 

not necessarily available to developing countries. A simplified PRA procedure, based on the 

ISPMs, is therefore required by many developing countries. 

Through the review documented in Chapter 4, minimum requirements for an effective PRA 

system have been determined. The risk elements identified through the review, and as shown 

in Table 5.1 are used as the basis for a simplified procedure for PRA per se. The need for PRA 

procedures in developing countries like Zambia relates almost entirely to commodity-initiated 

PRAs in the form of requests for market access from supply countries or interested local 

importers (stage one of the generic PRA process). 
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Table 5.1 Risk elements proposed for inclusion in a simplified procedure 

Steps Risk elements 

Categorisation Presence of pest in PRA area2 

Likelihood of entry Pest association with pathway/commodity 

Possibility of pest detection at ports of entry 

Likelihood of establishment Presence and distribution of hosts in PRA area 

Suitability of climate 

Likelihood of spread Intended use of the commodity 

Economic impacts 

 

Type of damage and crop losses 

Loss of export markets 

 

5.2 Approach adopted for a simplified procedure 

As previously noted PRAs can be qualitative or quantitative. From the review of PRAs, it seems 

that most are qualitative or semi-quantitative. For the proposed risk elements, Table 5.2 sets out 

two approach options – qualitative and semi-quantitative. Taking the qualitative approach 

option would use low, medium and high descriptive responses and the overall level of risk is 

estimated using a Risk Estimation Matrix. The semi-quantitative approach option would assign 

equivalent numeric values: 1 = low; 2 = medium; and 3 = high. A summation of the numeric 

values would provide the quantification of pest risk (USDA-APHIS, 2000), a low value 

corresponding to low risk and a higher value higher risk. Ultimately, an even simpler qualitative 

approach to that in Table 5.2 is adopted in the procedure so as to avoid problems with 

inconsistency through misinterpretation of ratings (numeric or not) amongst assessors as 

reported by Devorshak (2012b) and Schrader et al., (2010). The questions relating to each key 

risk element in the simplified procedure are phrased as Closed-questions, where the answer to 

each is ‘yes’ or ‘no’, avoiding the relative descriptive answers of ‘low’, ‘medium’ or ‘high’.  

                                                 
2 PRA area means “area in relation to which a Pest Risk Analysis is conducted” (FAO, 2009b). 



 

 

 54 

Table 5.2 Ratings for two PRA approach options for each selected risk element 

Proposed risk elements 

Approach option 

 

Qualitative  

 

Semi-quantitative  

Likelihood of entry 

 Is the pest associated with the commodity? 

 What is the likelihood of the pest not being 

detected during inspection at border? 

 

L-M-H 

L-M-H 

 

 

1 (L) – 2 (M) – 3 (H) 

1 (L) – 2 (M) – 3 (H) 

 

Likelihood of establishment 

 Are hosts present in the PRA area?  

 Is climate suitable? 

 

L-M-H 

L-M-H 

 

 

1 (L) – 2 (M) – 3 (H) 

1 (L) – 2 (M) – 3 (H) 

Likelihood of spread 

 Potential for spread of the pest with distribution 

of the commodity? 

 

L-M-H 

 

 

1 (L) – 2 (M) – 3 (H) 

Economic impacts 

 Crop losses 

 Loss of export markets 

 

L-M-H 

L-M-H 

 

 

1 (L) – 2 (M) – 3 (H) 

1 (L) – 2 (M) – 3 (H) 

 

Overall level of risk L-M-H Sum of the numeric 

values 

 

5.3 The procedure 

The initial step in the proposed procedure, essentially stage two of the generic PRA process, is 

the categorisation of pests on the pest list. Applying the procedure is predicated on having a 

pest list, a list of pests associated with the proposed commodity in the supply country. If not 

provided by the supply country, the required list could be obtained from the CABI CPC by 

applying the Advanced Datasheet Search and using appropriate key words. For example, the 

key words “South Africa maize” would deliver a datasheet with: pests, diseases and hosts found 

in South Africa associated with maize.  

Pests on the list are categorized into potential quarantine and non-quarantine – potential 

quarantine pests are those of potential economic importance to the area endangered thereby and 

not yet present there, or present but not widely distributed and being officially controlled (FAO, 

2009b). This is done by comparing the list for the supply country with pest records from the 

PRA area to determine the category of each pest listed. Once categorisation is completed, only 

the potential quarantine pests are subjected to more detailed assessment. Each potential 

quarantine pest is then assessed following the decision steps in the proposed PRA procedure 

given in Table 5.3. In documenting a PRA using this procedure, each response of ‘yes’ or ‘no’ 

should be supported with relevant reference citations. 
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Table 5.3 The decision steps for the proposed PRA procedure 

Entry of pest 

1. Is the pest associated with the pathway/commodity? (YES/NO) If YES - proceed to answer all the 

remaining six questions, if NO - STOP 

 

2. Can the pest escape detection during inspection at border? (YES/NO)  

 

Establishment of pest 

3. Are hosts present in the PRA area? (YES/NO), if  NO - STOP  

 

4. Is the climate suitable? (YES/NO), if  NO - STOP 

 

Spread of pest 

5. Can the pest be spread with distribution of the commodity? (YES/NO)  

 

Economic impacts 

6. If pest establishes, will there be damage and crop losses? (YES/NO)  

 

7. If pest establishes, will there be loss of export markets?  (YES/NO)  

 

 If YES to QUESTION 1 and any of QUESTIONS 2, 3, 4, 5, 6 and 7 – go to stage 3 

If YES to QUESTION 1 and NO to either QUESTION 3 or 4 – STOP  

 

As indicated in Table 5.3, ‘no’ answers to questions 1, 3 and 4 are stop points in the decision 

steps. These answers indicate no risk from the potential quarantine pest under consideration. 

’Yes’ answers to certain decision steps in Table 5.3 indicate there are pest risks associated with 

the commodity to be imported that require management (stage 3 of the generic PRA process), 

that is phytosanitary measures put in place. While it is acknowledged that ‘yes’ or ‘no’ answers 

to questions 2, 5 and 7 do not affect the progression through the decision steps, consideration 

of these risk elements contributes to the type or extent of phytosanitary measures that may be 

required. Generally phytosanitary measures would be selected from those specified in ISPMs, 

and range from a requirement for phytosanitary certification along the lines of the Model 

Phytosanitary Certificate (FAO, 1997) to a pre-export phytosanitary treatment in accordance 

with ISPM No. 28 (FAO, 2009c). Alternatively, measures applied in trade of that commodity 

with other countries may be considered.   

Notably the qualitative approach adopted in the procedure does not involve the aggregation of 

risk assessment results to give an overall risk score for each potential quarantine pest. The 

‘yes’/’no’ answers provide direct guidance on the need for phytosanitary measures for each 

pest. 



 

 

 56 

5.4 Documenting the pest risk analysis 

Following the proposed PRA procedure described above will result in commodity-initiated 

PRAs that broadly follow the guidelines for PRA set out in ISPM No. 2. If consistently 

followed, the proposed procedure will result in internationally acceptable PRAs. Specifically, 

such PRAs can be considered internationally acceptable because they align with ISPM No. 11 

(FAO, 2004) by giving consideration to ‘risk elements’ related to the likelihood of entry, 

establishment and spread as well as consequences and impacts of a pest’s presence.  

For the purpose of transparency, each PRA should be documented and available as a draft for 

consultation with the trading partner. Each documented PRA should contain as a minimum, the 

following: 

 A description of what triggered the PRA (PRA initiation); 

 The categorized pest list associated with the commodity; 

  The detailed pest risk assessments of each potential quarantine pest, including reference 

citations supporting the ‘yes’ or ‘no’ answers; and 

 The phytosanitary measures proposed for quarantine pests requiring management. 

If there are no research reports, scientific journals or books to cite in support of a response to 

questions on key risk elements, this should be clearly documented so that particular areas of 

uncertainty in the PRA can be seen. However, if expert judgement has been sought in order to 

provide a response this should be acknowledged explicitly. 

5.5 Discussion and Conclusions 

The proposed PRA procedure was devised to be user-friendly, without requiring months to 

complete a single import risk analysis. It is a very simple procedure drawing on easily accessed 

sources of information including the CABI CPC (CD-ROM or online) and ISPMs, particularly 

those classed as “specific standards” by Devorshak (2012a). The pest risk assessment stage of 

the procedure adopted a purely qualitative approach with simple ‘yes’ or ‘no’ responses 

required to questions related to relatively few key risk elements. The user-friendliness of this 

stage of the procedure is tested through a commodity-initiated case study of South African 

maize seed imported into Zambia. The case study is set out in the following chapter and 

compares two qualitative approaches to this IRA, a developed-country descriptive approach (as 

in Table 5.2) and the proposed simplified PRA closed-question approach. A Closed-question is 

one requiring a simple ‘yes’ or ‘no’ answer.   



 

 

 57 

Following the proposed procedure should facilitate documentation of any PRA undertaken thus 

ensuring consistency and transparency of the PRA process. 
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     Chapter 6 

Pest Risk Assessment Case Study 

To quote Gray et al. (1998): “Pest risk analysis is a necessary component to sound 

phytosanitary decisions. As phytosanitary decisions become ever more prominent, pest risk 

analysis must be held to the highest of standards”. 

6.1 Introduction 

The PRA procedure developed for use by developing countries is tested using a commodity-

initiated case study of South African maize seed imported into Zambia. Maize (Zea mays) seed 

was selected as a pathway after taking into consideration the following: (i) Maize seed is 

commonly imported to meet annual seasonal demand for planting (PQPS, 2011); (ii) Maize is 

the most important staple crop and widely grown in Zambia (Saasa, 2003; ZARI, 2011); and 

(iii) Seed is considered to be high risk pathway (ISPM No 32 (FAO 2009a)). 

The supply country, South Africa, is a major trading partner of Zambia’s and exports maize 

seed to Zambia (PQPS, 2011). 

The closed-question PRA procedure proposed for developing country use is compared to a 

developed country descriptive approach as shown in Table 6.1. 

Table 6.1 Responses for two qualitative PRA approaches for each selected risk element 

Risk element 

Responses 

 

Closed-question 

approach 

 

Descriptive approach  

Likelihood of entry 

 Is the pest associated with the commodity? 

 Is the pest likely to escape detection during   

inspection at border? 

 

Yes/No 

Yes/No 

 

L/M/H 

L/M/H 

 

Likelihood of establishment 

 Are hosts present in the PRA area?  

 Is climate suitable? 

 

Yes/No 

Yes/No 

 

L/M/H 

L/M/H 

 

Likelihood of spread 

 Potential for spread of the pest with distribution 

of the commodity? 

 

Yes/No 

 

L/M/H 

 

Economic impacts 

 Crop losses 

 Loss of export markets 

 

 

Yes/No 

Yes/No 

 

 

L/M/H 

L/M/H 
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Risk management 

 Phytosanitary measures required 

 

Yes/No 

 

[Need for 

phytosanitary measures 

usually determined 

with the development 

of the Appropriate 

Level of Protection 

(ALOP). Determining 

ALOP is subject to a 

Risk Estimation Matrix 

using a vertical axis to 

refer to Likelihood of 

entry, establishment 

and spread, and a 

horizontal axis to refer 

to Consequence of 

entry, establishment 

and spread] 

 

6.2 Pest risk assessment 

The PRA of South African maize seed imported into Zambia presented in this section, and 

comparing two qualitative approaches, provides an opportunity to validate the practicality of 

the closed-question approach proposed for the simplified PRA procedure. This stage, stage two 

of any PRA, begins with pest categorisation and is followed by more detailed pest risk 

assessment. 

6.2.1 Pest categorisation 

6.2.1.1 Closed-question approach 

In accordance with the procedure proposed in section 5.3, the first step is the categorisation of 

pests on the South African list of pests associated with maize. For the purposes of this case 

study this pest list was obtained via an Advanced Datasheet Search of the CABI CPC (online) 

using the key words “South Africa maize”. This list contained 233 pests. The categorisation 

process involved determining whether each of these pests was present in Zambia, the PRA area. 

Those not recorded as being present are categorized as potential quarantine pests. Appendices 

B, C and D respectively document the categorisation of arthropod, pathogen and weed pests 

associated with maize in South Africa. Of the 233 listed, 105 (72 arthropods, 31 pathogens and 

2 weeds) are not recorded in Zambia and 128 are recorded in both countries. 

For Zambia, pest records were not easy to access and whatever records were available, were 

not up-to-date. The key reference for arthropods was Mukuka et al. (2002), for pathogens 

Raemaekers et al. (1991) and the one for weeds Vernon (1983). As a consequence, a CABI 
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CPC online “Advanced Datasheet Search” using keys words “Zambia maize” became the 

primary information source for categorisation.  

6.2.1.2 Descriptive approach 

In this case study, the categorisation step was not repeated in taking the descriptive approach. 

The results of the categorisation step for the closed-question approach (Appendices B, C and 

D) were used. It must be noted that normally developed countries using a descriptive approach 

would consider more factors than just ‘presence in the PRA area’ for categorisation, for 

example, ‘potential to be on the pathway’ and ‘potential for economic consequences’. By 

comparison, the closed-question approach proposed here for developing countries incorporates 

these additional factors in the detailed pest risk assessment step.  

6.2.2 Detailed pest risk assessment 

A detailed pest risk assessment includes all the main elements of a full pest risk assessment and 

evaluates each pest in more detail where as in pest categorisation, the first step of stage two, is 

done in less detail and is essentially a quick assessment of whether the PRA should continue. 

The categorisation step provides an opportunity to eliminate organisms at an early stage in the 

pest risk assessment, before the in-depth examination is undertaken. Pest categorisation can be 

done with relatively little information.  

6.2.2.1 Closed-question approach 

Detailed pest risk assessment was undertaken following the decision steps given in Table 5.3. 

For each of the 105 organisms categorized as potential quarantine pests, as many as seven 

questions require yes/no responses. These assessments are documented in Tables 6.2, 6.3 and 

6.4. Following the steps, ‘No’ responses to question 1 resulted for 100 pests, meaning that 100 

pests were not associated with the seed pathway. Five pests were associated with the seed 

pathway therefore the other steps were followed to determine whether phytosanitary risk 

management measures were required. Of the five pests included in the detailed pest risk 

assessment, one was an insect and four were pathogens (one fungus, one bacterium and two 

nematodes).  

The detailed pest risk assessments of all five pests resulted in ‘Yes’ responses to one or more 

of questions 3, 4 and 6 thus indicating the need for risk management. Specific options for 

phytosanitary measures would be considered under stage three of the PRA.  
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6.2.2.2 Descriptive approach 

With reference to section 6.2.1.2, detailed pest risk assessment for the descriptive approach in 

this case study focused on the five pests identified as quarantine pests in the closed-question 

approach. The results are shown in Tables 6.5 and 6.6, and Appendix E. The need for 

phytosanitary measures was determined with reference to Table 6.7, a Risk Estimation Matrix 

using a vertical axis to refer to Likelihood of entry, establishment and spread, a horizontal axis 

to refer to Consequence of entry, establishment and spread. This Risk Estimation Matrix was 

based on the more complex matrix shown in the Australian Guidelines for Import Risk Analysis 

(Biosecurity Australia, 2001b). To apply the Risk Estimation Matrix in this case study, the risk 

elements addressing the likelihood of entry, establishment and spread are considered as a group, 

as are the risk elements addressing economic impacts. 

With the exception of bacterial leaf blight (Acidovorax avenae subsp. avenae), at least one 

‘moderate’ or ‘high’ result was obtained for the two risk elements addressing economic impacts 

for the pests assessed. Regarding the five risk elements addressing the likelihood of entry, 

establishment and spread, all five pests assessed had at least three ‘high’ results. Overall and 

with reference to Table 6.7, each of the five pests constitute an overall level of risk of 

‘moderate’, ‘high’ or ‘very high’ (Table 6.6), indicating the need for risk management. Specific 

options for phytosanitary measures would be considered under the next stage of the PRA.  

6.2.2.3 Comparison of the two approaches 

The two approaches to the detailed pest risk assessment step of the PRA produced the same 

overall outcome for the five pests assessed, that outcome being that phytosanitary measures are 

required for all five pests assessed. Stage 3 in a PRA assesses what particular measures are 

required to manage the risks. The descriptive approach to this case study involving the import 

of  South African maize seed to Zambia indicated a ‘moderate’ risk for a bacterium, a ‘high’ 

risk for an insect and one nematode, and a ‘very high’ risk for one fungus and one nematode. 

In providing a level of risk for each pest, this approach may give an indication of the extent of 

phytosanitary measures required – a pest assessed to pose ‘moderate’ risk may be managed 

simply through inspection and phytosanitary certification activities. A pest of ‘very high’ risk 

may require a postharvest treatment in addition. Clearly the closed-question approach does not 

provide any guidance to the extent of risk management required.  
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Table 6.2 Detailed pest risk assessment of arthropod pests associated with maize in South Africa following the Closed-question procedure 

 
Pest Common 

name 

Associated 

with 

pathway 

(seed)? 

 

Detected 

during 

border 

inspection? 

Host in 

Zambia? 

Climate 

suitable in 

Zambia? 

Pest spread 

possible? 

Crop losses 

likely? 

Loss of export 

markets? 

Reference(s) 

 

Agrotis ipsilon  black 

cutworm 

No       CABI (2007, 

2012) 

Ahasverus 

advena  

foreign grain 

beetle 

No       CABI (2007; 

2012)  

Amsacta moorei  tiger moth No       CABI (2007; 

2012)  
Anaphothrips 

obscurus  

grass thrips No       CABI (2007; 

2012)  
Aphis fabae  black bean 

aphid 

No       CABI (2007; 

2012)  
Aphis spiraecola  spirea aphid No       CABI (2007; 

2012)  
Araecerus 

fasciculatus  

cocoa weevil No       CABI (2007; 

2012)  
Atherigona 

naqvii  

shootfly No       CABI (2007; 

2012)  
Atherigona 

oryzae  

rice shoot fly No       CABI (2007; 

2012)  
Atherigona 

soccata 

sorghum 

stem fly 

No       CABI (2007; 

2012)  
Autographa 

gamma  

silver-Y 

moth 

No       CABI (2007; 

2012)  
Brevipalpus 

phoenicis  

false spider 

mite 

No       CABI (2007; 

2012)  
Carpophilus 

spp. 

dried fruit 

beetles 

No       CABI (2007; 

2012)  
Carpophilus 

humeralis  

 No       CABI (2007; 

2012)  
Chaetanaphothr

ips orchidii  

anthurium 

thrips 

No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3801&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3862&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3862&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=5006&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=5150&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=5150&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6196&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6221&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7730&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7730&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7732&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7732&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7737&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7737&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46179&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46179&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10178&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10178&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11352&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11352&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11358&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11358&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49071&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49071&loadmodule=datasheet&page=868&site=161
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Chaetocnema 

confinis 

flea beetle No       CABI (2007; 

2012)  
Chilo 

sacchariphagus  

spotted borer No       CABI (2007; 

2012)  
Chrysodeixis 

chalcites  

golden twin-

spot moth 

No       CABI (2007; 

2012)  
Corcyra 

cephalonica  

rice meal 

moth 

No       CABI (2007; 

2012)  
Cryptoblabes 

gnidiella  

citrus pyralid No       CABI (2007; 

2012)  
Cryptolestes 

ferrugineus 

rusty grain 

beetle 

No       CABI (2007; 

2012)  
Cryptolestes 

pusillus  

flat grain 

beetle 

No       CABI (2007; 

2012)  
Cydia 

pomonella  

walnut worm No       CABI (2007; 

2012)  
Delia platura  
 
 
 

bean seed fly 

 

 

Yes Yes Yes Yes Yes Yes No CABI (2007; 

2012); Mukuka 

et al. (2002); 

ZARI (2009, 

2011); ZMD 

(2012) 
Eldana 

saccharina  
 

African 

sugarcane 

borer 

No       CABI (2007; 

2012)  

Gonocephalum  (false 

wireworm) 

No       CABI (2007; 

2012)  
Gryllotalpa 

gryllotalpa  

European 

mole cricket 

No       CABI (2007; 

2012)  
Hadula trifolii  clover 

cutworm 

No       CABI (2007; 

2012)  
Helicoverpa 

assulta  

Cape 

gooseberry 

budworm 

No       CABI (2007; 

2012)  

Heliotropium 

europaeum  

common 

heliotrope 

No       CABI (2007; 

2012)  
Heteronychus 

arator  

African 

black beetle 

No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12530&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12530&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44558&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44558&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=13243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=13243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15444&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15444&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16381&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16381&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16418&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16418&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16421&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16421&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11396&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11396&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28168&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=20672&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=20672&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25656&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26042&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26042&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49221&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26758&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26758&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27067&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27067&loadmodule=datasheet&page=868&site=161
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Heteronychus 

licas  

black 

sugarcane 

beetle 

No       CABI (2007; 

2012)  

Hippotion 

celerio  

taro 

hawkmoth 

No       CABI (2007; 

2012)  
Hypera zoilus  clover leaf 

weevil 

No       CABI (2007; 

2012)  
Icerya 

aegyptiaca  

breadfruit 

mealybug 

No       CABI (2007; 

2012)  
Latheticus 

oryzae  

longheaded 

flour beetle 

No       CABI (2007; 

2012)  
Liriomyza 

sativae  

vegetable 

leaf miner 

No       CABI (2007; 

2012)  
Lymantria 

dispar  

gypsy moth No       CABI (2007; 

2012)  
Mamestra 

brassicae  

cabbage 

moth 

No       CABI (2007; 

2012)  
Metamasius 

hemipterus  

West Indian 

cane weevil 

No       CABI (2007; 

2012)  
Metopolophium 

dirhodum 

rose-grass 

aphid 

No       CABI (2007; 

2012)  
Metopolophium 

festucae  

fescue aphid No       CABI (2007; 

2012)  
Mussidia 

nigrivenella  

cob borer No       CABI (2007; 

2012)  
Mythimna loreyi  maize 

caterpillar 

No       CABI (2007; 

2012)  
Mythimna 

unipuncta  

rice 

armyworm 

No       CABI (2007; 

2012)  
Nomadacris 

septemfasciata  

red locust No       CABI (2007; 

2012)  
Oedaleus 

senegalensis  

Senegalese 

grasshopper 

No       CABI (2007; 

2012)  
Opogona 

sacchari  

banana moth No       CABI (2007; 

2012)  
Oscinella frit  fruit fly No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27070&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27070&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27820&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27820&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28336&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=29923&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=29923&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30960&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30960&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=31807&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=31807&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=8491&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=8491&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33576&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33576&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33625&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33625&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33627&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33627&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35213&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35213&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35593&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45094&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45094&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=36481&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=36481&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37101&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37101&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37683&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37683&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37996&loadmodule=datasheet&page=868&site=161
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Ostrinia 

nubilalis  

European 

maize borer 

No       CABI (2007; 

2012)  
Oulema 

melanopus  

oat leaf 

beetle 

No       CABI (2007; 

2012)  
Pachnoda 

interrupta  

chafer beetle No       CABI (2007; 

2012)  
Peridroma 

saucia  

pearly 

underwing 

moth 

No       CABI (2007; 

2012)  

Perkinsiella 

saccharicida  

sugarcane 

leafhopper 

No       CABI (2007; 

2012)  

Plodia 

interpunctella  

Indian meal 

moth 

No       CABI (2007; 

2012)  

Polygonum 

nepalense  

Nepal 

persicaria 

No       CABI (2007; 

2012)  

Polygonum 

persicaria  

redshank No       CABI (2007; 

2012)  

Rhopalosiphum 

insertum  

apple-grass 

aphid 

No       CABI (2007; 

2012)  

Rhopalosiphum 

padi  

grain aphid No       CABI (2007; 

2012)  

Rhyzopertha 

dominica  

lesser grain 

borer 

No       CABI (2007; 

2012)  

Schistocerca 

gregaria  

desert locust No       CABI (2007; 

2012)  

Schizaphis 

graminum  

spring green 

aphid 

No       CABI (2007; 

2012)  

Sesamia cretica  greater 

sugarcane 

borer 

No       CABI (2007; 

2012)  

Sesamia 

nonagrioides) 

Mediterrane

an corn stalk 

borer 

No       CABI (2007; 

2012)  

Sipha maydis  No       CABI (2007; 

2012)  

Sitobion avenae  wheat aphid No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46129&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46129&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30249&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30249&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=38370&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=38370&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39674&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39674&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42159&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42159&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42691&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42691&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47321&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47321&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47191&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47191&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49833&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49833&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49749&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49754&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49754&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50172&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51737&loadmodule=datasheet&page=868&site=161
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Solenopsis 

geminata  

tropical fire 

ant 

No       CABI (2007; 

2012)  

Stegobium 

paniceum  

drugstore 

beetle 

No       CABI (2007; 

2012)  

Tetranychus 

cinnabarinus  

carmine 

spider mite 

No       CABI (2007; 

2012)  

Tetranychus 

urticae  

two-spotted 

spider mite 

No       CABI (2007; 

2012)  

Thrips 

hawaiiensis  

Hawaiian 

flower thrips 

No       CABI (2007; 

2012)  

Trichoplusia ni  cabbage 

looper 

No       CABI (2007; 

2012)  

 

 

Table 6.3 Detailed pest risk assessment of pathogen pests associated with maize in South Africa following the Closed-question procedure 

 
Pest 

 

Common 

name 

Associated 

with 

pathway 

(seed)? 

 

Detected 

during 

border 

inspection? 

Host in 

Zambia? 

Climate 

suitable in 

Zambia? 

Pest spread 

possible? 

Crop losses 

likely? 

Loss of export 

markets? 

Reference(s) 

Acremonium 

maydis  
 
 

Black bundle 

disease: maize 

No       CABI (2007; 

2012)  

Cochliobolus 

lunatus  
 
 
 
 

Head mould of 

grasses, rice 

and sorghum 

 

 

Yes Yes Yes Yes Yes Yes Yes CABI (2007; 

2012); Pall 

(1987); 

Raemaekers et al. 

(1991);  ZARI 

(2009, 2011); 

ZMD (2012)  

Pythium 

arrhenomanes  

Cereals root 

rot 

No       CABI (2007; 

2012)  
Pythium 

irregulare  

Dieback: 

carrot 

No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50568&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50568&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51520&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51520&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53340&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53340&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53366&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53366&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53735&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53735&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=54832&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15794&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15794&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46142&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46142&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46152&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46152&loadmodule=datasheet&page=868&site=161
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Pythium 

splendens  

Blast of oil 

palm 

No       CABI (2007; 

2012)  
Rosellinia 

necatrix  

Dematophora 

root rot 

No       CABI (2007; 

2012)  
Sarocladium 

oryzae  

Rice sheath rot 

 

No       CABI (2007; 

2012)  

 

BACTERIA 

 

Acidovorax 

avenae subsp. 

avenae  
 

Bacterial 

leaf blight 

 

Yes Yes Yes Yes Yes Yes No CABI (2007; 

2012)  

Burkholderia 

cepacia  

Sour skin of 

onion 

No       CABI (2007; 

2012)  

Dickeya zeae  Bacterial 

stalk rot of 

maize 

No       CABI (2007; 

2012)  

Herbaspirillum 

rubrisubalbican

s  

Mottled 

stripe of 

sugarcane 

No       CABI (2007; 

2012)  

Pectobacterium 

ananatis pv. 

ananatis  

Fruitlet rot 

of pineapple 

No       CABI (2007; 

2012)  

Pectobacterium 

atrosepticum  

Potato 

blackleg 

disease 

No 

 

 

 

      CABI (2007; 

2012)  

 

NEMATODES 

 

Aphelenchoides 

arachidis  
 

 
 

Groundnut 

testa 

nematode 

 

 

 

No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46166&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46166&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47860&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47860&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=48393&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=48393&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44940&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44940&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21944&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44997&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44997&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44997&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21909&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21909&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21909&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21910&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21910&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6377&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6377&loadmodule=datasheet&page=868&site=161
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Ditylenchus 

africanus  
 
 
 

Peanut pod 

nematode 

 

 

Yes Yes Yes Yes Yes Yes Yes Raemaekers et al. 

(1991); Waele 

and Wilken 

(1990) ZARI 

(2009, 2011); 

ZMD (2012) 

Ditylenchus 

destructor  
 
 
 

Potato tuber 

nematode 

 

 

No       Raemaekers et al. 

(1991); Waele 

and Wilken 

(1990) ZARI 

(2009, 2011); 

ZMD (2012) 

Ditylenchus 

dipsaci 

 

 

 

 

 
 

Stem bulb 

nematode 

 

 

 

 

 

 

Yes Yes Yes Yes Yes Yes Yes Raemaekers et al. 

(1991); Waele 

and Wilken 

(1990); Wharton, 

Aalders, Bale, 

Block, and 

Somme (1999) 

ZARI (2009, 

2011); ZMD 

(2012)   

Heterodera 

avenae  
 

Cereal cyst 

eelworm 

No       CABI (2007; 

2012)  

Heterodera 

oryzae  

Rice cyst 

nematode 

No       CABI (2007; 

2012)  

Heterodera zeae  Corn cyst 

nematode 

No       CABI (2007; 

2012)  
Hoplolaimus 

seinhorsti 

Lance 

nematode 

No       CABI (2007; 

2012)  
Meloidogyne 

chitwoodi  

Columbia 

root-knot 

nematode 

No       CABI (2007; 

2012)  

Pratylenchus 

loosi  

Root lesion 

nematode 

No       CABI (2007; 

2012)  
Pratylenchus 

thornei 

 No       CABI (2007; 

2012)  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19284&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19284&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19286&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19286&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27020&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27020&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27032&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27032&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27040&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27523&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27523&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33235&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33235&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43903&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43903&loadmodule=datasheet&page=868&site=161
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Pratylenchus 

vulnus  

Walnut root 

lesion 

nematode 

No       CABI (2007; 

2012)  

Scutellonema 

brachyurus 

 No       CABI (2007; 

2012)  
Scutellonema 

clathricaudatum 

 No       CABI (2007; 

2012)  
Tylenchorhynch

us claytoni  

Stunt 

nematode 

No       CABI (2007; 

2012)  
 

VIRUSES 

 

Barley yellow 

dwarf viruses  

Barley 

yellow 

dwarf 

No       CABI (2007; 

2012)  

Maize stripe 

virus  

Stripe 

disease of 

maize 

No       CABI (2007; 

2012)  

 

PHYTOPLASMA 

 
aster yellows 

phytoplasma 

group  

Yellow 

disease 
phytoplasmas 

No       CABI (2007; 

2012)  

 

  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43904&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43904&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49317&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49317&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55414&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55414&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10539&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10539&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=32624&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=32624&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7642&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7642&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7642&loadmodule=datasheet&page=868&site=161
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Table 6.4 Detailed pest risk assessment of  weed pests associated with maize in South Africa following the Closed-question procedure 

 
Pest 

 

Common 

name 

Associated 

with 

pathway 

(seed)? 

 

Detected 

during 

border 

inspection? 

Host in 

Zambia? 

Climate suitable 

in Zambia? 

Pest spread 

possible? 

Crop losses 

likely? 

Loss of export 

markets? 

Reference(s) 

Eragrostis 

cilianensis  

 

 

 

 Stink grass 

 

 

 

 

No       CABI (2007; 2012); 

Vernon (1983) 

Murdannia 

nudiflora  

 

 

 

Dove weed 

 

 

 

 

No       CABI (2007; 2012); 

Vernon (1983) 

 

 

Table 6.5 Detailed pest risk assessment of arthropod pests associated with maize in South Africa following the descriptive approach 

Pest Common 

name 

Associated with 

pathway 

(seed)? 

 

Not detected 

during border 

inspection? 

Host in 

Zambia? 

Climate 

suitable in 

Zambia? 

Pest spread 

possible? 

Crop 

losses 

likely? 

Loss of 

export 

markets? 

Overall 

level of 

risk 

Reference(s) 

 

Delia platura  
 

bean seed fly 

 

High Moderate High High High High Low High  CABI (2007; 

2012); 

Mukuka et al. 

(2002); ZARI 

(2009, 2011); 

ZMD (2012) 

 

 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21629&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35180&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35180&loadmodule=datasheet&page=868&site=161
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Table 6.6 Detailed pest risk assessment of pathogen pests associated with maize in South Africa following the descriptive approach 

Pest 

 

Common 

name 

Associated with 

pathway 

(seed)? 

 

Not being 

detected during 

border 

inspection? 

Host in 

Zambia? 

Climate 

suitable in 

Zambia? 

Pest spread 

possible? 

Crop 

losses 

likely? 

Loss of 

export 

markets? 

Overall 

level of 

risk 

Reference(s) 

Cochliobolus 

lunatus  
 
 
 
 

Head mould 

of grasses, 

rice and 

sorghum 

 

 

High High High High High High Moderate Very high CABI (2007; 

2012); Pall 

(1987); 

Raemaekers 

et al. (1991);  

ZARI (2009, 

2011); ZMD 

(2012) 

Acidovorax 

avenae 

subsp. 

avenae  
 

Bacterial leaf 

blight 

 

 

 

High High High High High Low Low Moderate CABI (2007; 

2012) 

Ditylenchus 

africanus  

 

 

 

 

 

Peanut pod 

nematode 

 

 

 

 

 

Low High High High High High Low High Raemaekers 

et al. (1991); 

Waele and 

Wilken 

(1990) ZARI 

(2009, 2011); 

ZMD (2012) 

Ditylenchus 

dipsaci 

 

 

 

 

 
 

Stem and bulb 

nematode 

 

 

 

 

 

 

 

Moderate High High Moderate High High High Very high Raemaekers 

et al. (1991); 

Waele and 

Wilken 

(1990); 

Wharton et al. 

(1999) ZARI 

(2009, 2011); 

ZMD (2012)   
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Table 6.7 Risk Estimation Matrix used for the descriptive approach 

   

Consequences of entry, establishment and spread 

  Low impact Moderate impact High impact 

Likelihood of entry, 

establishment and 

spread 

High likelihood Moderate risk High risk Very high risk 

Moderate likelihood Low risk Moderate risk High risk 

Low likelihood Very low risk Low risk Moderate risk 
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6.3 Discussion and conclusions 

A PRA procedure devised for use by developing countries was tested in a case study comparing 

two qualitative approaches to a commodity-initiated PRA of South African maize seed imported 

into Zambia. The categorisation step identified 105 potential quarantine pests from a total of 

233 pests associated with South African maize. Subsequently, in the detailed pest risk 

assessment step, the proposed closed-question approach was compared with a developed-

country descriptive approach. The two approaches produced the same overall outcome for the 

five pests assessed, that outcome being that phytosanitary measures are required for all five 

pests.  

As mentioned previously, stage 3 in a PRA assesses what particular measures are required to 

manage any risks. The descriptive approach to this case study suggested a ‘moderate’ risk for 

a bacterium, a ‘high’ risk for an insect and one nematode, and a ‘very high’ risk for one fungus 

and one nematode. In providing a level of risk for each pest, this approach may give an 

indication of the extent of phytosanitary measures required. Clearly the closed-question 

approach does not provide any guidance to the extent of risk management required. However, 

the lack of additional guidance may be of little consequence to developing countries because 

the experience of other importing countries is likely to provide developing countries like 

Zambia with risk management options.  

The closed-question approach proved to be a straightforward PRA procedure to apply in that 

the supporting information was easily obtained from the CABI CPC in the absence of pest 

records from Zambia. Furthermore, the ‘Yes/No’ responses required to complete the detailed 

pest risk assessment made it very user-friendly. The table formats adopted for documenting 

both the categorisation and detailed pest risk assessment steps in the PRA provided a concise 

yet comprehensive summary. As such, the procedure could easily be adopted for use in Zambia 

and other developing countries. 

In comparison, applying the descriptive approach to the pest risk assessment was a challenge. 

Difficulties were experienced in rationalizing the information available in the literature with 

applying the descriptors, ‘low’, ‘moderate’ or ‘high’. Similarly, interpreting the boundaries of 

the descriptors was problematic. In reality, these problems would be compounded if a 

descriptive approach was adopted by Zambia. A more usual set of descriptors involves 

additional descriptors (e.g. ‘negligible’, ‘very low’, ‘extreme’ (Biosecurity Australia, 2001b)).   
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Having a suitable PRA procedure is one thing, but ensuring there is the capacity to apply it 

routinely, is another. In the next chapter, the phytosanitary capacity of Zambia’s NPPO, the 

PQPS, is examined in relation to its entire PRA system. This will address the question “Is 

Zambia capable of meeting the requirements of an internationally acceptable PRA process?” 

as outlined in Section 1.4. 
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     Chapter 7 

Zambia’s Phytosanitary Regulatory System 

7.1 Introduction 

Section 1.2 indicates the importance of agriculture in Zambia. Agriculture remains the priority 

sector in achieving sustainable economic growth and reducing poverty in Zambia. As a nation 

involved in importing and exporting plants and plant products, there are numerous potential 

pathways for introducing pests that affect agricultural production and limit access to export 

markets. Being a trading country, Zambia is a member of the WTO and a contracting party to 

the IPPC. Zambia’s NPPO is responsible for formulating phytosanitary measures to ensure risks 

of introducing pests are minimized. For this, the application of PRA is a vital component of any 

phytosanitary regulatory system.  

As noted in earlier chapters, having a suitable PRA procedure is one aspect in a system, but 

ensuring there is the capacity to apply it routinely, is another. In this chapter, the phytosanitary 

capacity of Zambia’s NPPO, the PQPS, is examined in relation to its PRA process, and 

addresses the question “Is Zambia capable of meeting the requirements of an internationally 

acceptable PRA process?” stated in section 1.4. 

To reiterate from section 2.4, national phytosanitary capacity is defined as “the ability of 

individuals, organizations and systems of a country to perform functions effectively and 

sustainably in order to protect plants and plant products from pests and to facilitate trade, in 

accordance with the IPPC” (FAO, 2012a). With reference to this definition and using the 

information on PRAs in chapters 3 and 4, the capacity of Zambia’s NPPO is evaluated by using 

questionnaires and compiling additional information from relevant agencies. 

7.2 Data collection 

Data to assess Zambia’s phytosanitary capacity was mainly collected through the use of two 

specially designed questionnaires. One provided a suitable means to collect data from 

individual PQPS staff members located at different border ports. Other information about PQPS 

(e.g. organizational structure) was obtained directly from human resources personnel in the 

Ministry of Agriculture and Livestock (MAL), the Zambia Agriculture Research Institute 

(ZARI) and PQPS. The second questionnaire served more as a checklist to collect data relevant 

to pest risk assessment and the undertaking of PRAs in Zambia.  
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7.2.1 Plant Quarantine and Phytosanitary Service 

As outlined in section 1.1, the Plant Quarantine and Phytosanitary Service (PQPS) is one of the 

sections under the Plant Protection and Quarantine Division (PPQD) within ZARI. Other 

divisions in ZARI include: Crop Improvement and Agronomy (CIA), Soils and Water 

Management (SWM) and Farming Systems and Social Sciences (FSSS). Each division is 

headed by a Chief Agriculture Research Officer (CARO) with the divisional sections or units 

headed by team leaders. Sections in PPQD, other than PQPS, are: biotechnology, entomology, 

pathology, food storage and conservation unit (ZARI, 2010). The organizational chart showing 

this structure is given in Figure 1.1.  

As at March 2012, PQPS comprised 26 Plant Health Inspectors (PHIs) who have the 

responsibility of implementing phytosanitary duties such as import inspections of plants and 

plant products, identification of interceptions and pest surveillance in the area they are located 

(ZARI, 2010). PRA, as in the context of the IPPC, is the responsibility of PQPS as the NPPO 

of Zambia. In addition to their phytosanitary activities, the PHIs are expected to determine 

whether imported plants or their plant products are genetically modified. Zambia prohibits the 

entry of any genetically modified organisms (GMOs) or products derived from GMOs 

(Paarlberg, 2010; ZARI, 2009, 2010).  

Of the 26 PHIs, eight are stationed at the ZARI headquarters in Lusaka, four at the main airport, 

the Kenneth Kaunda International Airport (KKIA), four in the Copperbelt province (SKIA) and 

ten at other border ports and inland checkpoints. There are two each at the border ports of 

Chirundu and Victoria Falls, and one each at the other borders at Mwami, Nakonde, 

Katima Mulilo and the inland check points of Kapiri Mposhi, Kafue and Mpika. The inland 

check points were established about ten years ago in order to monitor movement of plants and 

plant products within the country, especially inter-provincially as well as to intercept smuggled 

plants and plant products. Appendix F shows the geographic locations of the PHIs at different 

ports in Zambia. 

7.2.2 Methods for data collection 

Regarding the questionnaires, one was focused on obtaining information on Zambia’s 

phytosanitary system including details on plant and plant product imports, exports and transits, 

cooperation with other border agencies, phytosanitary inspections, inspections facilities and 

laboratory equipment. The second questionnaire was designed to gather data related directly to 

the conduct of PRAs. The questionnaires as such directly met the information needs of this 
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study. While some of the modules contained in the Phytosanitary Capacity Evaluation (PCE) 

tool referred to in section 2.4 may have been utilized, the responses obtained from the tailored 

questionnaires immediately provided the data required in this study. The PCE is a management 

tool designed to help countries to identify strengths and gaps in its existing and planned future 

phytosanitary systems (FAO, 2011), whereas the purpose of the specially designed 

questionnaires here was to obtain information relevant to determining whether Zambia was 

capable of meeting the requirements of an internationally acceptable PRA process.   

7.2.2.1 Questionnaire design 

A ‘questionnaire’ has been defined as a formalized set of specific questions for obtaining 

information from respondents (Malhotra, n.d). In the design of a questionnaire, Fowler (2002) 

and Gendall (1998) highlighted the need for an in-depth literature review of the subject matter 

to help in the development of a conceptual framework and promote a better understanding of 

meaningful questions to incorporate in the questionnaire. Ambrose and Anstey (2010) and 

Trochim (2006) noted that a literature review assists in understanding the information or data 

requirements of the research that may lead one to a decision that a questionnaire is needed. A 

cycle for questionnaire designing and testing was promoted by Brancato et al. (2006). It 

comprised: (i) framework design; (ii) questionnaire design; (iii) questionnaire testing; and, (iv) 

revision of questionnaire. Testing was emphasised as a pre-requisite to administering a 

questionnaire to the full set of intended respondents. Administering the questionnaire in a pilot 

test of a subset of respondents may point to a lack of clarity in some questions making up the 

questionnaire. Testing therefore, allows improvements to be made to such questions and 

ultimately, ensures that the required information or data is actually obtained.  

7.2.2.2 Questionnaire one 

The first questionnaire, hereafter referred to as Questionnaire one, focused on capturing data on 

phytosanitary activities at the border ports and on international trade patterns. The questionnaire 

was specifically designed to determine the extent to which Zambia is a destination country of 

imported and transit plants and plant products through international trade and if so, its capacity 

to manage the risks associated with trade.  

Questionnaire one is shown in Appendix G. It was administered during the months November 

2011 to June 2012 at all seven border ports where PHIs are stationed (Table 7.1 and 

Appendix F). These are: (i) KKIA; (ii) SKIA; (iii) Chirundu; (iv) Victoria Falls; (v) Mwami; 

(vi) Nakonde; and (vii) Katima Mulilo. No PHIs stationed at inland check points were surveyed. 

Where there was more than one PHI stationed at a border port, the PHI in charge was the 
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respondent. The respondent at each border port did not complete the questionnaire for 

themselves, rather they were filled in by the researcher during individual interviews with each 

respondent. Initially, Questionnaire one was pilot tested with one PHI at each of border ports at 

Chirundu, KKIA and Victoria Falls. As a result, only minor editorial changes were made to the 

form to improve the clarity of some questions in Sections II and IV (referred to below) of the 

questionnaire.   

Questionnaire one comprised 63 questions contained in several sections as follows: 

 Organization at border port  

This section contained four questions, numbered 1-4.   

 I. Data on agriculture trade at your port 

This section contained 25 questions, numbered 5-29. 

 II. Inspections 

This section contained 16 questions, numbered 30-45.   

 III. Capacity development   

This section contained ten questions, numbered 46-55.  

 

 IV. Other work related matters 

The section contained eight questions, numbered 56-63. 

7.2.2.3 Questionnaire two 

The second questionnaire, hereafter referred to as Questionnaire two, focused on the capture of 

data relevant to pest risk assessment (stage 2), to determine the availability and accessibility of 

data and/or expertise required to conduct PRAs in Zambia. The questionnaire was specifically 

designed to determine the current capacity of PQPS to conduct PRA.  
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Table 7.1 Questionnaire one respondents and their locations 

Respondent  

(Name of PHI) 

Location  

(border port) 

Number 

of PHIs 

Area of 

Province 

(km²) 

Comment 

George Kankuntula Chipata, Eastern 

Province 

(Mwami) 

1 69,1063 Responsible for the entire province 

for imports and exports of plants 

and plant products. 

Emmanuel 

Lumangwa 

Lusaka, Chirundu 

district 

(Chirundu) 

2 21,8961 Responsible for the entire district 

for imports and exports of plants 

and plant products. Chirundu is a 

part of Lusaka province. At the 

time of the survey, one PHI was 

away on study leave. 

Shephard Kalumba Copperbelt 

Province (SKIA) 

4 31,3281 Responsible for the entire province 

for imports and exports of plants 

and plant products. Three PHIs are 

relatively new entrants to the 

phytosanitary service.  

Macious Hakanga Nakonde, 

Muchinga and 

Northern 

Province 

1 147,8261 Responsible for the entire province 

for imports and exports of plants 

and plant products. 

Benson Makungu Livingstone, 

Southern 

Province 

(Victoria Falls) 

1 85,2831 Responsible for the entire province 

for imports and exports of plants 

and plant products. 

Allan Sinkamba Western Province, 

Sesheke district 

(Katima Mulilo) 

1 126,3861 Responsible for the entire district 

for imports and exports of plants 

and plant products. Sesheke district 

is part of Western province. 

Pritchard Mukuwa Lusaka (KKIA)  4 21,8961 Responsible for the entire port for 

imports and exports of plants and 

plant products. 

KKIA is situated in Lusaka 

province. 

 

Questionnaire two is shown in Appendix H. It was administered during the months of February 

and March 2012 at the Head Office of PQPS in Lusaka, and resulted in the completion of one 

questionnaire form containing a collective response with information and data from the PHIs 

located there, other PPQD staff, reference to ZARI library collections and the Zambia 

Meteorological Department.   

With reference to chapter 4 in particular sections 4.2.1.1 and 4.2.1.2, this questionnaire covered 

two main areas, common PRA process components and common risk elements. In reality, 

Questionnaire two was formatted as a checklist of items (e.g. pest lists, computer software), 

data sets (e.g. pest records, interception records, weather records) and expertise/experts that are 

required to conduct PRAs.  . 

                                                 
3 Source: http://en.wikipedia.org/wiki/Provinces_of_Zambia 
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7.3 Results  

7.3.1 Questionnaire one 

The survey results from Questionnaire one, in combination with the other information obtained 

about PQPS provide insights into a number of areas of Zambia’s phytosanitary regulatory 

system. These are detailed below under headings that broadly reflect the different sections of 

the questionnaire, but not necessarily in the order that they appeared in the questionnaire. 

7.3.1.1 Plant and plant product import patterns at border ports 

 Imports to Zambia  

A variety of plant and plant products from various countries of origin were found to be imported 

into Zambia during the 12-month period immediately prior to the survey. Imports included 

various fruits, vegetables and grains, and seed for sowing for a number of crop types - maize, 

tobacco, vegetables, potato and legumes. As shown in Figure 7.1, large quantities of seed were 

imported at more than 100 metric tonnes (mt) per month through SKIA, Chirundu, Victoria 

Falls, Mwami, Nakonde and Katima Mulilo. Less than 50 mt per month, the smallest amount 

of seed imports through one border port entered Zambia through KKIA. Seed imports through 

KKIA were mainly for research purposes. At all seven border ports, maize seed for sowing was 

imported in the highest quantity and frequency of all types of seed for sowing.  

Imported plant products such as fruits, ware potatoes, onions and timber, as well as soya flour 

were imported in high quantities (> 100 mt per month) through SKIA, Victoria Falls, Mwami 

and Katima Mulilo, but in low quantities (< 50 mt per month) through KKIA, Chirundu and 

Nakonde (Figure 7.1). 
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Figure 7.1 Imported quantities by border port   

Key: 0= none, 1= low quantity (< 50 metric tonnes /month); 2= medium quantities (51 – 99 

metric tonnes/month); 3=High quantities (> 100 metric tonnes/month).  

 

 

Table 7.2 shows that during the 12-month period immediately prior to the survey, plant and 

plant product imports into Zambia came from a number of regions: southern and eastern Africa 

including Kenya, Malawi, Mozambique, South Africa, Tanzania and Zimbabwe; Europe, 

notably Netherlands; and India, Thailand and Vietnam in Asia. South Africa was the single 

most important trading partner from which a range of plants and plant products originated.  
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Table 7.2 Imported plants and plant products and their countries of origin
Border 

port 
Plants/propagating materials Plant products 

 Type Source Type Source 

KKIA Vegetable, maize seed  South 

Africa 

Various fruits South Africa 

Banana tissue culture India 

Roses Netherlands 

Nakonde 

 

 

 

 

 

Vegetable, maize seed Tanzania 

 

 

 

 

 

Potatoes, rice, maize, wheat  

flour 

Tanzania, Kenya 

 

 

 

 

 

Katima 

Mulilo 

 

 

Potato seed Netherlands 

 

 

Various fruits, rice South Africa, 

Namibia 

SKIA Maize seed, banana 

tissue culture  

South 

Africa 

 

Various fruits  South Africa 

 

 

 

 
Pine seed 

India 

Victoria 

Falls 

Maize seed, seedlings 

for citrus 

South 

Africa 

Various fruits, ware potatoes South Africa,  

Zimbabwe 

 

  

Grain (rice) Thailand 

Mwami Maize seed and 

mango seedlings 

Malawi Timber, bananas, rice, cowpeas, 

maize bran 

Mozambique, 

Malawi 

Chirundu Seed (maize, various 

vegetable and potato) 

South 

Africa,   

Netherlands 

 

 

 

Various fruits, ware potatoes South Africa, 

Zimbabwe 

Grain (rice) India, Vietnam 

 

Table 7.3 shows that plants and plant products were imported directly by farmers, private 

companies and wholesale markets during the 12-month period immediately prior to the survey. 

Furthermore, survey results indicated that propagating materials (mostly seeds) were destined 

for farmers and private companies, while plant products went directly to wholesale markets and 

private companies. 
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Table 7.3 Destination of imported plants and plant products 

Border port Plants/propagating materials Plant products 

KKIA Farmers, private companies Markets, private companies 

Nakonde Farmers Markets, private companies 

Katima Mulilo Private companies Markets, private companies 

SKIA Farmers, private companies Markets, private companies 

Victoria Falls Farmers Markets, private companies  

Mwami Farmers Markets, private companies 

Chirundu Farmers, private companies Markets, private companies 

 

 Transits through Zambia 

Survey results shown in Table 7.4 confirmed that Zambia formed a significant transit route for 

plants and plant products enroute to neighbouring Democratic Republic of Congo (DRC), 

Zimbabwe as well as Kenya and South Africa. Sea ports in South Africa and Tanzania were the 

entry points into this part of Africa for these transiting plant and plant product imports. Of the 

seven Zambian border ports five, namely Nakonde, Katima Mulilo, Victoria Falls, Mwami and 

Chirundu, received transiting plants and plant products. No transits were recorded at KKIA and 

SKIA. The countries of origin for transiting consignments were varied as shown in Table 7.4. 
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Table 7.4 Transits of plants and plant products, and the country of origin    

 

 

Border port 

 

 

 

 

Plants 

 

 

 

 

Plant 

products 

 

 

 

Destination 

Countries 

 

 

 

Countries of origin 

 

 

 

 

KKIA Nil Nil Nil Nil 

Nakonde 

 

Seed 

 

beans, flour DRC 

 

Tanzania 

 

Katima Mulilo 

 

 

Seeds 

 

 

Fruits, maize 

flour 

 

DRC 

 

 

France, South 

Africa 

 

SKIA Nil Nil Nil Nil 

Victoria Falls 

 

 

Seed 

 

 

Fruits, onions, 

rice grain 

 

DRC, Kenya 

 

 

South Africa, 

Thailand 

 

Mwami 

 

 

Nil 

 

 

Roses, tobacco 

 

 

South Africa, 

Zimbabwe 

 

Malawi 

 

 

Chirundu 

 

Seeds 

 

Maize flour 

 

DRC, Kenya 

 

South Africa, India, 

Italy 

 

7.3.1.2 Phytosanitary inspection on pathways at border ports 

Based on prior knowledge of the main activities of PHIs, questions included in the survey 

questionnaire also focused on pathways other than imported consignments of plants and plant 

products. These were wood packaging and passengers’ baggage. Results from the survey 

relating to the frequency of phytosanitary inspection activities on these pathways are given in 

Table 7.5.      

Phytosanitary inspections of the selected pathways were not undertaken consistently, and the 

frequency of inspection on each pathway varied amongst the border ports (Table 7.5). 

Phytosanitary inspections of imported consignments of plants and plant products were always 

conducted at KKIA, Katima Mulilo, Victoria Falls and Chirundu but only sometimes at 

Nakonde, SKIA and Mwami.  

Similarly, wood packaging and passengers’ baggage, the two other selected pathways, were not 

consistently subject to phytosanitary inspections. Passengers’ baggage was sometimes 

inspected at Katima Mulilo and Mwami but never at the other border ports. Phytosanitary 

inspections of wood packaging were never conducted at KKIA, Nakonde, Katima Mulilo and 

SKIA, sometimes conducted at Mwami and Chirundu, and always at Victoria Falls.  
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Table 7.5 Phytosanitary inspections on pathways at border ports    

Border port 
Plants and plant 

products 

Passenger baggage 

 

Wood packaging 

 

KKIA Always Never Never 

Nakonde Sometimes Never Never 

Katima Mulilo Always Sometimes Never 

SKIA Sometimes Never Never 

Victoria Falls Always Never Always 

Mwami Sometimes Sometimes Sometimes 

Chirundu Always Never Sometimes 

 

 

Data on many other pathways listed in Table 2.1 (Chapter 2) was not collected in the survey. 

However, during a visit to Nakonde when administering Questionnaire one, ‘smuggling’ of 

ware potatoes was observed by the researcher. As recorded in Figure 7.2, sacks of ware potatoes 

were individually transported across the border with Tanzania and loaded onto a truck until the 

truck was fully loaded.  

‘Vessels and vehicles (land, water, air)’ as listed in Table 2.1, is a pathway not normally 

considered by PHIs amongst their phytosanitary inspection activities. A passenger bus coming 

from Tanzania into Zambia through Nakonde was observed by the researcher to be carrying 

ware potatoes (Figure 7.3) together with its passengers. These potatoes were not targeted for 

inspection. 

        
        Figure 7.2   Smuggling        Figure 7.3  Loading on passenger buses 

 

7.3.1.3 Cooperation with other border agencies 

In regard to phytosanitary inspection activities, Questionnaire one was used to explore the level 

of cooperation with other border agencies. The border agencies taken into consideration were 
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the Customs Office (Zambia Revenue Authority (ZRA)), the Immigration department and 

Environmental Office (Zambia Environmental Management Authority (ZEMA)). The survey 

results, summarized in Table 7.6, showed that PHIs at all seven border ports had established a 

level of cooperation with the Customs Office. At Katima Mulilo, SKIA, Victoria Falls and 

Mwami, where PHIs did not have an office actually at the border, Customs Officers staff would 

notify PHIs when consignments of plants or plant products arrived at the border. There was 

little cooperation with Immigration Department or Environmental Office staff at all the border 

ports. Only PHIs at Katima Mulilo and Mwami had a cooperative arrangement with the 

Immigration Department. Immigration Department staff would notify PHIs when arriving 

passengers were observed to be carrying plants and plant products. Only PHIs at SKIA, Victoria 

Falls and Mwami had any contact with ZEMA officials. Contact was established by PHIs when 

arranging the destruction of intercepted or detained plants and plant products at ZEMA sites.  

Table 7.6 Cooperation with other border port agencies 

Border port 

Immigration 

matters 

 

Customs 

matters 

 

Environmental 

matters 

 

KKIA No Yes No 

Nakonde No Yes No 

Katima Mulilo Yes Yes No 

SKIA No Yes Yes 

Victoria Falls No Yes Yes 

Mwami Yes Yes Yes 

Chirundu No Yes No 
 

7.3.1.4 Phytosanitary capacity at border ports 

The ability of PHIs, PQPS and its phytosanitary regulatory system to perform necessary 

functions to protect plants and plant products from pests, and to facilitate trade was assessed. 

Information about PQPS obtained from PQPS directly and human resources personnel in wider 

ZARI and MAL, and data collected through Questionnaire one confirmed details on staffing 

levels, training of staff in relevant plant health disciplines, and inspection and laboratory 

equipment and facilities. These results are summarized below:  
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 Staffing levels 

Staffing levels varied across the seven border ports. As at 30 June 2012 and as shown in 

Table 7.7, more than one PHI was stationed at each of KKIA, SKIA and Chirundu. Nakonde, 

Katima Mulilo, Victoria Falls and Mwami each had just one PHI. The staff at the border ports 

of SKIA, Nakonde, Katima Mulilo, Mwami, Chirundu and Victoria Falls service the borders of 

DRC, Tanzania, Namibia, Malawi and Zimbabwe (Chirundu and Victoria Falls), respectively. 

Notably, no PHIs are permanently stationed at the borders with Angola, Botswana and 

Mozambique.  

Table 7.7 Staffing levels at border ports 

Border port Number of PHIs Description of office facilities 

KKIA 

(International airport Lusaka) 

 

4 

Located at the airport area but no 

office in the terminals 

Nakonde 

(Tanzania border port) 

 

1 

Located right at the border close 

to customs and immigration 

Katima Mulilo 

(Namibia border port) 

 

1 

Located approximately 10 km 

away from border port 

SKIA 

(International airport 

Copperbelt /DRC border port) 

 

4 

Located approximately 15 km 

away from the airport and several 

kilometres from main border ports 

Victoria Falls 

(Zimbabwe border port) 

 

2 

Located approximately 15 km 

away from border  

Mwami 

(Malawi border port) 

 

1 

Located at the regional research 

station which is approximately 

30 km away from border port 

Chirundu 

(Zimbabwe border port) 
2 

Located right at border port close 

to customs and immigration 

 Training 

Training of staff in the main plant health disciplines of entomology, mycology, nematology, 

virology and bacteriology is relevant to the effective functioning of a phytosanitary regulatory 

system. As can be seen from Table 7.8, most PHIs at the border ports were found to have a 

basic knowledge and some experience in entomology (5 of the total of 7). However, less than 

half of the respondents had a similar level of training in mycology (3 of the total of 7). Staff at 

the border ports had very little training in nematology and virology (1-2 of the total of 7). None 

of the respondents had experience in bacteriology. Some PHIs had received short course 

training in other areas related to plant health. The areas covered in these courses included pest 



 

 

 88 

risk analysis, postharvest technologies, inspections procedures and SPS eLearning (electronic 

courses through WTO).  

Table 7.8 Training of PHIs in different plant health desciplines 

Border 

port 
Entomology Mycology Nematology Virology Bacteriology Others 

Chirundu 0 0 0 0 0 PRA short 

courses 

Mwami     0 0 0 Post-harvest 

Copperbelt   0 0 0 0 SPS eLearning 

under WTO 

KKIA 0 0 0 0 0 Inspections 

procedures 

Nakonde         0 None 

Victoria 

Falls 

      0 0 None 

Katima 

Mulilo 

  0 0 0 0 None 

Number of 

border 

ports with 

trained 

PHIs 

5 

 

3 

 

2 

 

1 

 

0 

 

4 

        

 Inspection and laboratory equipment and facilities  

The survey results suggest that inspection and laboratory equipment and facilities at all seven 

border ports are minimal. Only KKIA had a dedicated space for inspections, as shown in Figure 

7.4. This facility comprised one table about 1 metre in width and 2 metres in length with 

fluorescent tube lighting.  

 

 

Figure 7.4 Inspection facility at KKIA 
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As for inspections, laboratory equipment and facilities at all seven border ports are minimal. As 

shown in Table 7.9, the exception is KKIA which has a modern laboratory with a range of 

equipment for pest identification. Chirundu, Victoria Falls, Nakonde, Katima Mulilo and SKIA 

have no laboratory facilities, let alone adequate equipment. At these border ports, offices are 

the laboratories (Figure 7.5). Standard operating procedures were not in place at any of the 

border ports. 

 

Figure 7.5 Typical ‘office laboratory’  
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Table 7.9 Laboratory equipment at the survey border ports 

Border 

port 

Micro-

scope 

Stereo-

scope 

Auto-

clave 
Balance 

Magnetic 

stir 
Incubator Grinder 

Grain 

sieve 

Magnifying  

glass 

Dissection 

Kit 
Refrigerator 

GMO 

testing 

kits 

Chirundu 1 0 0 0 0 0 1 2 1 0 1 0 

Mwami 1 1 0 1 0 0 0 0 1 1 1 0 

SKIA 0 0 0 0 0 0 1 0 1 0 0 0 

KKIA 3 2 1 2 1 1 0 4 10 3 2 

 

0 

Nakonde 0 1 0 0 0 0 1 1 0 0 1 1 

Victoria 

Falls 

1 0 0 0 0 0 1 0 0 1 0 0 

Katima 

Mulilo 

0 0 0 0 0 0 0 0 0 0 0 0 
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7.3.2 Questionnaire two 

The current capacity of PQPS to undertake PRAs was evaluated through Questionnaire two 

which covered two main areas, common PRA process components and common risk elements.   

7.3.2.1 Common pest risk analysis process components 

 PRA unit 

At the time of the survey, eight PHIs were based at the PQPS Head Office in Lusaka. Compared 

to the PHIs located at the border ports, the day to day activities of these Head Office staff relate 

mainly to inspections of plants and plant products for export (often away from the office), 

issuing the associated documentation (e.g. phytosanitary certificates) as well as other general 

administrative and management duties (D. Chomba, pers. comm.). The reality regarding PRAs 

is that PHIs located at the border ports conduct ad hoc analyses of the risks of imported plants 

and plant products at the same time they complete inspections. In summary, the results show 

that PQPS, the NPPO for Zambia does not have staff specifically dedicated to conducting PRAs 

and a PRA unit is not established in the structure. Although there is no unit in PQPS, ZARI 

recognizes the potential importance of having a PRA unit.  

 Availability and accessibility of experts  

The survey results showed that PQPS Head Office at ZARI staff comprised three plant health 

specialists in the discipline of entomology, one in nematology and four in mycology 

(Table 7.10). Other plant health disciplines included in Table 7.10, which specialist staff usually 

represent in well-resourced quarantine agencies, are not present in PQPS. However, there was 

a number of staff in other sections of the PPQD, specifically entomology, pathology, food 

storage and conservation sections, with expertise relevant to undertaking PRAs. These experts 

cannot necessarily be accessed when required to assist with PRAs. Plant Quarantine and 

Phytosanitary Service (PQPS), and in fact the whole PPQD had no experts in economics or 

ecology.  

Generally, the current limited capacity in PQPS was exacerbated by the limited availability and 

accessibility to other experts in PPQD. Help from scientists in other divisions in ZARI was 

accessed occasionally. 
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Table 7.10 Number of plant health specialists in PQPS and other sections of PPQD 

 Entomology Nematology Mycology Virology Weed 

science 

Postharvest 

technology 

Economics/ 

Ecology 

PQPS 3 1 4 0 0 0 0 

Other 

sections 

of PPQD   

6 0 1 3 1 2 0 

 

 Source(s) of Information  

The survey identified that the major source of information used for PRAs by PQPS staff was 

the CABI CPC CD ROM (CABI, 2007). Staff from within PQPS as well as other sections of 

the PPQD sometimes provided relevant data. Despite internet being available, its use was found 

to be limited due to its erratic and slow connectivity. Consequently searches for relevant 

scientific information for many PRAs were not undertaken. Furthermore, Zambia’s pest list is 

compiled using pest records from field manuals, field guides, check lists and reports from the 

annual seed crop inspections conducted by PQPS. As seen in Table 7.11, published records are 

not updated very often.  

The use of various software packages (e.g. CLIMEX) and modelling techniques has been 

incorporated in the PRA processes implemented by some countries’ NPPOs (e.g. USA (USA-

APHIS, 2010), New Zealand (Worner, 1988)). The only such software package available at 

PQPS was CLIMEX, however this is not used. 
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Table 7.11 Pest list information in Zambia 

Discipline Reference title Authors 

Weed science Field guide to important 

arable weeds of Zambia. 

Vernon (1983) 

Plant diseases Revised checklist of plant 

diseases in Zambia.  

Raemaekers et. al. (1991) 

Entomology Agricultural Field Insect 

pests of Zambia and their 

management.  

Mukuka, Sumani & 

Chalabesa (2002) 

General CABI Crop Protection 

Compendium  CD ROM 

CABI (2007) 

Other Seed crop inspection reports PQPS (2011) 

 

 Peer review 

There was no documented PRA procedure in place. As a consequence, any documents or 

records relating to PRAs undertaken by PQPS comprised correspondence held on file and email 

communications that reflected the import requirements/conditions for particular plants and 

plant products. Such documents were not subject to peer review internally and no external 

organization or institute was engaged for the purpose of peer review. 

 Risk communication and consultation 

Risk communication and consultation channels are not clearly defined even though PQPS, the 

NPPO of Zambia, from time to time communicates with stakeholders on phytosanitary matters 

that affect them. Given the absence of a functional website, communication and consultation 

with the public, stakeholders or interested scientists is via email.  

 

7.3.2.2 Common risk elements  

 Data relating to entry of pests 

Information and/or records of the quantities and frequency of imported consignments of plants 

and plant products, and other regulated articles, were not routinely maintained by PHIs, 

wherever they were located. With very limited laboratory diagnostic capacity in PQPS, 

identification of intercepted pests was not usually undertaken, let alone records kept. These 

types of data may be used in the pest risk assessment (stage 2), especially if the PRA has been 

initiated for the purpose of reviewing existing phytosanitary policies. In the absence of such 

data, PQPS could use CABI CPC CD ROM (CABI, 2007) to access information allowing 

assessment of the likelihood of entry of pests, particularly on a pathway-initiated PRA 

(otherwise referred to as an IRA).  
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The two common risk elements requiring consideration in assessing the likelihood of entry of 

pests were identified as ‘pest association with a pathway’ and ‘possibility of pest detection at 

ports of entry’ (refer section 4.3.2.2). When conducting PRAs in Zambia, the first of these could 

be addressed by accessing CABI CPC while the second must take account of the 

presence/absence of PHIs at Zambia’s border ports to detect pests of concern.  

 

 Data relating to establishment of pests 

The two common risk elements requiring consideration in assessing the likelihood of 

establishment of pests were identified as ‘presence of hosts’ and ‘suitability of climate, 

especially temperature’ (refer section 4.3.2.2). Climatic data was readily available and 

accessible by the NPPO. The Zambia Meteorological Department (ZMD), the weather service 

institution in Zambia, provided climatic data for the entire country. The climatic data included 

temperature, rainfall and relative humidity for a period of 12 years, 1999–2011. Information on 

what species of crop plants are present in Zambia and therefore the presence of potential hosts 

(of pests) was readily available and easily accessed from the Ministry of Agriculture and 

Livestock (MAL) and the Central Statistical Office (CSO) of Zambia. 

Data on other risk elements that developed countries like Australia and New Zealand usually 

take into account when completing stage 2 of a PRA, such as ‘presence of vectors, competitors 

and/or predators, parasitoids of the pests’ were found not to be readily available or accessible 

by PQPS. 

 Data relating to spread of pests 

The common risk element requiring consideration in assessing the likelihood of spread of pests 

was identified as ‘the intended use of the commodity’ (refer section 4.3.2.2). Consideration of 

this element relates in part to the commodity category (as specified in ISPM No. 32) to which 

the commodity to be imported belongs. If the commodity is for planting, it potentially carries a 

higher risk of contributing to the establishment and spread of pests associated with it. This 

information is obviously readily available to PQPS. However, other information relating to the 

possible movement of plants and plant products between and within provinces in Zambia is 

relevant when assessing the likelihood of spread of pests (associated with the commodity). 

There was no data on the movement of plants and plant products within Zambia for there are 

no regulations restricting movement within the country, and hence no related records. As 

referred to above, data on the presence of potential hosts was readily available and easily 
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accessed from the MAL. This includes information on the distribution of those potential hosts 

throughout Zambia.  

 Data to assess the consequences  

The consequences or impacts of a pest are most easily estimated from information on the type 

of damage and crop losses it causes. Data on the economic value and relative importance to 

small scale farmers of most crops grown in Zambia were available, and the information can be 

obtained from MAL and the CSO. However, pest impacts in Zambia were usually described in 

subjective terms, with introduced pests such as Asian fruit fly (Bactrocera invadens) and larger 

grain borer (Prostephanus truncatus), reported to be “serious”. Data supporting quantitative 

economic analysis of pest impacts were not readily available. 

7.4 Discussion and conclusions 

The phytosanitary capacity of Zambia’s NPPO, PQPS, was examined in relation to its PRA 

process. Data for this evaluation was mainly collected from PHIs located at the PQPS Head 

Office and seven border ports, through the use of two specially designed questionnaires. Survey 

results showed that, like many other developing countries, Zambia’s phytosanitary capacity 

faces challenges in relation to the PRA process. The Zambian NPPO does not have staff 

specifically dedicated to conducting PRAs and a PRA unit is not established in its structure. In 

reality, PHIs located at the border ports conduct ad hoc analyses of the risks of imported plants 

and plant products at the same time they complete inspections.  

 

At the same time, a variety of plants and plant products are imported and/or transit Zambia. A 

considerable proportion of these imports fall into a high risk commodity category. 

Consignments of imported plants and plant products are usually subject to phytosanitary 

inspection on arrival. Nevertheless, survey results indicated that inspections were not 

consistently carried out. Comparatively, other pathways, for example, wood packaging and 

passenger baggage, receive even less attention from PHIs. No formal assessment of the risk 

these pathways present to Zambia’s agriculture has been carried out. More often than not, risk 

analysis has been undertaken by PQPS very informally. No documented PRA procedures are 

in place and as a result, consistency and transparency is lacking, as are the phytosanitary 

measures taken. The effectiveness of Zambia’s phytosanitary regulatory system is therefore 

questionable.  
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The PRA process is recognized as being one of the key national phytosanitary competencies 

required by NPPOs. The results of the evaluation of Zambia’s phytosanitary capacity described 

in this chapter together with the PRA procedure for developing countries discussed in chapter 

5, pave the way for improving the effectiveness of Zambia’s phytosanitary regulatory system 

so as to have an internationally acceptable PRA process in place.           
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     Chapter 8 

A More Effective Phytosanitary Regulatory System for 

Zambia 

8.1 Introduction 

Zambia is a landlocked country in southern Africa that trades in plants and plant products. By 

virtue of its geographical location, traded plants and plant products also transit through the 

country on their way to other importing countries. To manage the risks associated with 

importations and the transit of plants and plant products, Zambia requires an effective 

phytosanitary regulatory system. Its current system lacks capacity and consequently Zambia is 

looking to improve its system, especially its PRA process.  

As a member of the WTO, Zambia has obligations under the WTO-SPS Agreement, notably 

that any SPS measures are technically justified with evidence that a potential risk to human, 

animal and plant life or health exists, but only to the extent necessary so as to allow safe trade. 

Zambia is also a contracting party to the IPPC and therefore has the responsibility to secure 

“common and effective action to prevent the introduction and spread of pests of plants and plant 

products, and to promote appropriate measures for their control”. International Standards for 

Phytosanitary Measures (ISPMs) developed under the auspices of the IPPC provide guidance 

to contracting parties on how to meet their responsibilities. Two ISPMs relate to the conduct of 

PRA and respectively, provide a framework and guidelines for undertaking PRAs. 

The research undertaken in this thesis set out to address three questions: 

1. What is the minimum requirement for an internationally acceptable PRA process? 

2. Is Zambia capable of meeting these requirements? 

3. What needs to change? 

 

Question 1 was addressed in chapter 4, while chapter 7 examined question 2. This concluding 

chapter focuses on the third and final question. 

8.2 Issues with Zambia’s phytosanitary regulatory system 

Based on the investigation outlined in chapter 7, issues with Zambia’s phytosanitary regulatory 

system can be identified as follows: 
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 Appropriate phytosanitary measures are not applied to high risk plants and plant 

products, and other regulated articles entering Zambia; 

 There is a lack of consistency and transparency in undertaking PRAs, and obligations 

under the WTO-SPS are not met; and 

 There is a lack of consistency and transparency in the application of phytosanitary 

measures.  

These issues are all too familiar to most developing countries where it is recognised that their 

phytosanitary systems, particularly in the conduct of PRAs, are constrained by lack of 

capability. With reference to chapter 4, in particular sections 4.2.1.1 and 4.2.1.2, specific 

capacity issues are further discussed under two main headings, (i) common PRA process 

components and (ii) common risk elements. 

8.2.1 Pest risk analysis process components 

 PRA unit and experts 

The NPPO for Zambia, PQPS, has a staff comprising 26 PHIs to undertake all the functions of 

a NPPO outlined in the IPPC. The work of these 26 PHIs is focused mainly on import and 

export inspections of plants and plant products. PQPS does not have staff specifically dedicated 

to conducting PRAs and a PRA unit is not established in the structure. The IPPC, with particular 

reference to Article IV which outlines general provisions relating to the organizational 

arrangements for NPPOs, does not specify the organizational structure of a NPPO (FAO, 1997; 

Vapnek & Manzella, 2007)). Nevertheless, it is apparent that many countries have established 

PRA units within their agriculture Ministry structure specialising in undertaking risk analyses.  

Limited capacity in PQPS to undertake PRAs is exacerbated by the limited availability and 

accessibility to other experts in ZARI and other parts of the wider MAL. While help from 

scientists in other sections of PPQD and other divisions in ZARI is accessed occasionally, the 

absence of specialists dedicated to the PRA process has resulted in delays in formulating 

phytosanitary measures.  

 Sources of information 

The availability of published sources of PRA-relevant information to PQPS is limited; PQPS 

and ZARI library journal and book accessions are minimal. Up-to-date data sets (e.g. climate 
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data) are far and few between. Although the internet is available, its use by PQPS is limited due 

to erratic and slow connectivity and as such, even access to the wide variety of information 

sources regularly used by developed countries in PRAs is severely constrained. In fact, the 

major source of information used for PRAs by PQPS staff was the CABI CPC, a 2007 version 

of the CD ROM (CABI, 2007).  

For the purposes of PRAs, commodity pest lists for Zambia are compiled using pest records 

contained in published field manuals and field guides, as well as check lists and reports from 

the annual seed crop inspections conducted by PQPS. Published records are not updated very 

often, and a pest database has not been established by PQPS.  

 Peer review 

An objective peer review of draft PRAs is not an established part of PQPS’s current relatively 

informal PRA process.   

 Risk communication and consultation channels for PRA 

In regard to PRAs, risk communication and consultation channels are not clearly defined even 

though PQPS from time to time communicates with stakeholders on phytosanitary matters that 

affect them. Because PQPS does not have a website, any electronic communication and 

consultation with the public, stakeholders or interested scientists is via email.  

8.2.2 Pest risk analysis process 

8.2.2.1 Pest risk analysis procedures 

As described in section 2.3.2, there are two important ISPMs relating to PRA. These are: ISPM 

No. 2 Framework for pest risk analysis and ISPM No. 11 Guidelines for pest risk analysis for 

quarantine pests, including analysis of environmental risks and living modified organisms. Like 

all ISPMs, these standards are non-binding and have been developed to guide contracting 

parties on how to meet their obligations under the IPPC. Consequently, some RPPOs and 

NPPOs have devised regional standards and national procedures, respectively, relating to PRA 

which are aligned with the ISPMs. Zambia, similar to other developing countries makes 

reference to the ISPMs when undertaking PRAs. However, no documented PRA procedures 

are in place. Furthermore, there are no RSPMs developed by IAPSC, Africa’s RPPO, and no 

specific procedure related to PRA to which Zambia could refer to.    
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Developed-country procedures, such as those followed in Australia (Biosecurity Australia, 

2011), New Zealand (Biosecurity New Zealand, 2006) and the USA (USDA-APHIS, 2000) are 

too complex, lengthy and require good access to information and plant health specialists, 

resources not available to Zambia. 

8.2.2.2 Pathway-initiated pest risk analyses  

With no documented PRA procedures in place, and relatively little PQPS staff time devoted to 

PRAs, there is evidence indicating that phytosanitary inspection efforts do not presently target 

the higher risk commodities. Plant health inspectors appear to spend a good deal of time 

inspecting processed plant products (e.g. maize flour, soya flour). High risk planting materials 

such as seed for sowing also receive attention but in reality the pests that are of greater concern 

are unlikely to be detected by visual inspection. In addition, some pathways receive very little, 

if any, attention (e.g. wood packaging, passenger baggage). The absence of formal PRA 

processes and documentation of PRAs inevitably leads to inappropriate phytosanitary measures 

being applied and a phytosanitary regulatory system that lacks effectiveness.  

8.3 Improving Zambia’s phytosanitary regulatory system  

8.3.1 PRA unit and experts 

In developed countries, it is not uncommon to have a dedicated PRA unit within the structure 

of the government department or Ministry formally acknowledged as the NPPO. This is 

recognised as a way to enhance the effectiveness and efficiency delivering the required PRAs. 

A few developing countries have established PRA units too. For example, in Kenya, where the 

NPPO acknowledged the important role of the PRA process, a PRA unit has been established 

(KEPHIS, 2011). South Africa (Theyse, 2009) and Jamaica (JIS, 2010) have also recently 

established PRA units. In reality, most NPPOs are receiving increasing numbers of applications 

for imports of plants, plant products or other regulated articles, and a dedicated unit is necessary.  

Recommendation 1: Restructure PQPS to better utilize some of its in-house, tertiary 

qualified personnel in Head Office to focus on PRAs.  

From a technical perspective, it is clear that an effective PRA process involves collaboration 

with specialists from relevant plant health fields. This includes accessing experts specialised in 

various plant health disciplines such as entomology, nematology, plant pathology and weed 

science. If not within an established PRA unit, these, and other specialists as required, should 

be accessed from universities and/or research institutes. Trust in the PRA process and 
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acceptance of any PRA outcome is much more likely when relevant experts participate in the 

process. It is in a NPPO’s best interest to identify and involve appropriate experts in the process 

and consult with the wider scientific community. In this regard, PQPS staff members 

undertaking PRAs are better located in the PQPS Head Office to access other PPQD plant health 

specialists who may be able to contribute to PRAs.  

Recommendation 2: PRAs should be undertaken centrally at PQPS Head Office.  

8.3.2 Sources of information 

Access to a variety of publicly available and/or published sources of PRA-relevant information 

and up-to-date data sets (e.g. climate data) is a characteristic of developed country PRA 

processes. The sources included national pest lists, pest interception records from border ports, 

surveillance reports, technical research and industry reports, scientific journals and books, 

climate data and CAB International (CABI) Crop Protection Compendium (CPC). An 

acceptable PRA results from credible sources of information. It must therefore be assumed that 

a NPPO will have access to at least some credible information/data sources for the purpose of 

conducting PRAs. The CABI CPC, online or up-to-date CD could be regarded as the single 

most important and accessible data/information source for developing countries, like Zambia, 

as it contains datasets with worldwide coverage (CABI, 2012). 

Recommendation 3: Priority to be given by PQPS to procuring a subscription for online 

access to the CABI Crop Protection Compendium. 

8.3.3 Pest risk analysis processes and procedures 

Having national PRA procedures ensures consistency and transparency in a NPPO’s conduct 

of PRAs. However, for the routine application of any PRA procedure, it must match the 

resources and capacity of the NPPO concerned. Zambia’s NPPO, PQPS, requires a user-

friendly procedure that encompasses a straightforward approach taking account of limited 

availability and access to PRA-relevant information sources. Use of a simplified procedure, like 

that developed in this study (refer chapter 5 and Appendix I), would provide PQPS with 

scientifically based evidence for applying phytosanitary measures in line with Zambia’s 

obligations under the WTO-SPS Agreement. Adopting such a procedure routinely would bring 

greater consistency and transparency to PRAs undertaken by PQPS, as well as improvements 

in the management of risks associated with high risk commodities/pathways. 



 

 

 102 

Recommendation 4: PQPS establish formal PRA processes, including documentation of 

PRAs.  

Recommendation 5: PQPS adopt a user-friendly and straightforward PRA procedure, 

such as the simplified procedure developed in this study, for routine application.  

8.3.4 Technical peer review 

In Australia, New Zealand and the USA, a peer review process has been incorporated in their 

PRA processes. A peer review process should provide a formal objective, if not independent, 

technical review of each PRA before it is finalized. As such, reviewers’ feedback may identify 

gaps or amendments that should be addressed in the analysis, thereby ensuring the analysis is 

technically complete. The process is usually conducted internally but often relevant external (to 

the NPPO) scientists and even overseas research institutions or industry stakeholders may be 

involved. Peer review tends to be undertaken prior to posting the draft PRAs on the NPPO 

website for consultation and distribution to the potential trading partners for consultation.  

Recommendation 6: PQPS incorporates a technical peer review process in its PRA 

processes. 

8.3.5 Risk communication and consultation 

Risk communication and consultation is identified as another requirement of a PRA process. 

Countries such as Australia and New Zealand include in their national risk analysis frameworks 

risk communication and consultation processes that are both interactive and iterative involving 

dialogue between their NPPOs and stakeholders (Biosecurity Australia, 2011; Biosecurity New 

Zealand, 2006). Information provided by affected and interested stakeholders in the course of 

consultation may be used in the drafting of final PRAs. 

More importantly, once a PRA has been finalized any phytosanitary measures required, 

including phytosanitary inspections, must be formally conveyed to relevant NPPO operational 

staff. In the case of PQPS, relevant operational staff comprises PHIs stationed at border ports. 

Clear and timely communications with PHIs located at border ports in Zambia would enable 

them to respond consistently to Head Office directives relating to phytosanitary measures 

required for plant and plant product imports. 
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Recommendation 7: PQPS establish clear communication channels with PHIs located at 

border ports. 

8.4 Limitations of the study 

The research undertaken and described here has provided valuable insights on Zambia’s 

phytosanitary regulatory system, especially its PRA processes. However, like any study it does 

have its limitations.  

 

 Time allocated for field work 

The six months allocated for field work was inadequate given the size of Zambia. It was not 

possible to include inland check points and the three border ports where staff are stationed 

periodically, in the schedule of visits. Visits to these sites may have provided further details on 

the patterns of trade in plants and plant products, and other regulated articles, and the associated 

levels of risk.  

 Research funds for field work 

As with the time constraints mentioned above, with the distances involved the funds available 

for travel to visit all border ports and inland check points proved to be a limitation to the field 

work. As a consequence, in combination with PQPS Head Office, only the border ports with 

permanently stationed PHIs were visited for the purposes of this study. Furthermore, 

observations could not be made at towns where Zambia borders Angola, Botswana and 

Mozambique.   

8.5 Final conclusions 

The effectiveness of any NPPO’s phytosanitary regulatory system is highly dependent on its 

capacity to undertake PRAs. There is little doubt that Zambia’s PRA process needs to be 

improved. The phytosanitary capacity of its NPPO is lacking and ideally, will require 

significant injection of funds in the long term. In the absence of additional funding, however, 

improvements can be made to its PRA processes and bring them in line with Zambia’s 

obligations under the WTO-SPS Agreement.  

This study suggests that improvements in the effectiveness of Zambia’s phytosanitary 

regulatory system can be achieved if the following recommendations are implemented: 
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1. Restructure PQPS to better utilize some of its in-house, tertiary qualified personnel in 

Head Office to focus on PRAs.  

2. PRAs should be undertaken centrally at PQPS Head Office.  

3. Priority to be given by PQPS to procuring a subscription for online access to the CABI 

Crop Protection Compendium. 

4. PQPS establish formal PRA processes, including documentation of PRAs.  

5. PQPS adopt a user-friendly and straightforward PRA procedure, such as the simplified 

procedure developed in this study, for routine application.  

6. PQPS incorporates a technical peer review process in its PRA processes. 

7. PQPS establish clear communication channels with PHIs located at border ports. 

To answer the question, “what needs to change?” restructuring PQPS and utilising some of its 

in-house, tertiary qualified personnel in Head Office to focus on PRAs by applying the PRA 

procedure developed in the course of this research, could advance Zambia’s PRA system 

significantly This proposal would mean that PRAs are undertaken centrally at Head Office only. 

As a consequence, PQPS staff undertaking PRAs would be better located to access other PPQD 

plant health specialists who may be able to contribute to the PRAs. 

In addition, clarifying the inspection roles of border staff and establishing clearer 

communication channels with PHIs located at the border ports would enable them to respond 

consistently to Head Office directives relating to phytosanitary measures required for plant and 

plant product imports. The outcomes from the PRA process would also enable inspection efforts 

to target higher risk plant and plant product imports, better utilising the limited inspection 

capacity of PQPS. 

Only time will tell if the overall research objective “of improving Zambia’s capacity to protect 

its domestic agricultural production and potential export markets from unwanted pest 

introductions” has been achieved. The recommendations developed do, however, provide 

specific actions that form a basis for improving Zambia’s phytosanitary regulatory system.  

Furthermore, the simplified PRA procedure devised as an integral part of this research would 
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provide the NPPO of Zambia with scientifically based evidence for applying phytosanitary 

measures. The procedure is easy to apply, straightforward and user-friendly, and avoids the 

burden of misinterpretation of the levels of risk through ratings or scoring.  

In the short to medium term measurable impacts could be expected if the recommended changes 

to Zambia’s phytosanitary regulatory system are made. These would be in the form of: (i) 

documented PRAs on record; (ii) results of peer reviewed PRAs on file; (iii) written directions 

issued to PHIs on specific inspection activities resulting from completed PRAs for particular 

plants and plant products; (iv) defensible phytosanitary measures as outcomes of the PRAs 

available for trade negotiations; (v) centrally-based staff dedicated to and working on PRAs; 

(vi) PHIs spending more time on phytosanitary inspections of high risk plants and plant 

products; and as a consequence, (vii) interception records to legitimately follow up issues of 

non-complying consignments of plants and plant products with trading partners’ NPPOs. Such 

impacts will provide an indication of whether the overall research objective is achieved. They 

will also give an indication of whether ‘low’ capacity could, at times, be made up for by 

appropriately simple procedures/processes. In the case of Zambia, even with limited resources, 

a simple but formal PRA process would be more consistent with IPPC obligations thereby 

giving greater credibility to PQPS as Zambia’s NPPO. Similarly, Zambia would be more readily 

seen to adhere with the WTO-SPS Agreement principles related to transparency and risk 

assessment.  

In addition, the PRA procedure has potential to be applied by other developing countries with 

similar operational constraints to those of PQPS, the NPPO of Zambia. Although the procedure 

is not as comprehensive as those adopted by Australia, New Zealand, USA and EPPO, it does 

use risk elements identified as being important in the ISPMs and it utilizes readily available and 

accessible data as well as expertise. In short, it aligns with Zambia’s, and probably other 

developing countries, national phytosanitary capacity. 

8.6 Closing remarks 

In coming to the conclusions above, and as a person directly working within PQPS, this study 

has given plenty of reason for optimism. Participating in the day to day activities of Zambia’s 

phytosanitary regulatory system leaves one at a loss about how to improve the system. The 

opportunity to step aside from the PQPS work routines and undertake the work here has 

provided a realistic way forward.  Too often PQPS PHIs have attended PRA training courses, 

kindly supported by donors and facilitated by international experts, yet returned to Zambia not 
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knowing where to start to put into practice what was learnt. The reason for optimism stems 

from having devised a simplified PRA procedure – one that can at least get Zambia started on 

the journey to improve its phytosanitary regulatory system – and one that hopefully will assist 

other developing countries, especially Zambia’s near neighbours in Africa to adopt a regional 

harmonised approach to managing pest risks associated with increasing trade. The simplified 

procedure may also provide a basis for seeking support from donor organizations (e.g. WTO 

STDF) for further capacity development projects. 

In thinking about a harmonised regional approach to managing pest risks associated with trade, 

a first step maybe the development of regional standards (RSPMs) through the Inter- African 

Phytosanitary Council (IAPSC). The adoption of the simplified PRA procedure as a RSPM 

could be envisaged. This may also provide an opportunity for a regional approach to the peer 

review of PRAs prepared by NPPOs in the region. 

In the course of this study, the whole range of aspects related to phytosanitary regulatory 

systems has been explored. Ultimately, the focus of the research was on PRA systems and 

procedures. The results of the survey, however, raised other matters for future consideration, if 

not as research topics, as review or discussion points for PQPS. These include: 

 Training of phytosanitary staff in the key plant protection disciplines; 

 Shortcomings in the equipment and facilities for adequate phytosanitary inspections at 

border ports; 

 The absence of phytosanitary services at Zambia’s borders with Angola, Botswana and 

Mozambique; 

 Potential for better coordination and/or cooperation with other GRZ agencies to improve 

phytosanitary services at Zambia’s borders; and 

 Risk management of consignments of plants and plant products, and other regulated 

articles transiting Zambia. 
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     Appendix A 

Frameworks for Pest Risk Analysis 

 
International Regional National  

ISPMs EPPO Biosecurity 

Australia 

Biosecurity 

New Zealand 

United States 

Department of 

Agriculture – Animal 

and Plant Health 

Inspection Service  

Stage 1: 

Initiation 

1.1 PRA 

initiated by a 

pathway or 

change in 

status 

1.2 

Identification of 

PR area 

1.3 Compilation 

of background 

information 

Stage 1. 

Initiation 

1.1 Assessment of 

 individual pests 

through 

identification to 

lowest taxonomic 

unit 

1.2 Identification 

of PR area 

1.3 Background 

information 

Stage 1. 

Initiation 

Identification 

of new 

pathway or 

change in pest 

status 

1.Managing a 

risk analysis 

1.1Initiation 

and prioritising 

1.2 Project 

management  

( planning, 

communication 

strategy) 

 

Stage 1. Initiation 

1.1 PRA initiated by a 

pathway or change in 

status 

1.2 Creation of a list of 

potential pests 

1.3 Export country data 

(Climate, agriculture, 

production) 

   2.Hazard 

Identification 

2.1Formation of 

a hazard list 

 

 

Stage 2: Pest 

risk 

Assessment 

2.1Pest 

categorisation 

2.2 Assessment 

of the 

Probability of 

introduction 

and spread 

2.3 Assessment 

of potential 

Economic 

consequences 

2.4 Degree of 

uncertainty 

2.5 Conclusion 

of the pest 

Risk assessment 

stage 

 

 

 

 

 

Stage 2: Pest risk 

Assessment 

Divided in two 

major sections 

Section A 

(Qualitative): 

1.1 Pest 

categorisation  

-Geographical 

and regulatory 

criteria 

-Potential for 

establishment 

-Potential 

economic 

importance 

*Through a series 

of questions with 

yes/no responses 

Section B 

(Quantitative): 

1.2 Probability of  

introduction 

-Entry, 

establishment, 

economic impact 

assessment 

*Through a series 

of questions with 

replies expressed 

as scores on a 1-9 

scale 

Stage 2.Pest 

Risk 

Assessment 

2.1 Hazard 

identification/ 

Pest 

categorisation 

2.2Probability 

of entry 

2.3 

Probability of 

establishment 

2.4 

Probability of 

spread 

2.5 

Qualitative 

likelihood 

(using six 

descriptors 

from high, 

moderate, 

low, very low, 

extremely 

low, 

negligible) 

2.6 

Assessment of 

consequences 

2.7 Risk 

estimation 

2.7 

Unrestricted 

3.Risk 

assessment 

3.1Entry 

assessment 

3.2 Exposure 

and 

establishment 

assessment 

3.3 

Consequence 

assessment 

3.5 Risk 

estimation (uses 

risk attributes 

of negligible or 

non-negligible 

and five 

descriptors 

from very high, 

high, medium, 

low, very low) 

3.6 Assessment 

of uncertainty 

2. Pest Risk Assessment 

2.1 Weediness potential of 

pathway 

2.2 Relevant regulatory 

decision history 

2.3 Pest interception data 

2.4 Consequence 

assessment-Introduction 

(Economic/Environmental 

Importance) 

2.5 Likelihood of 

introduction  

2.6 Pest Risk Potential 

based on subjective 

judgement using scores 

(1-low; 2-medium; high-

3)~through summation 
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risk 

estimation 

Stage 3: Pest 

risk 

management 

3.1Level of risk 

3.2Technical 

information 

required 

3.3 

Acceptability of 

risk 

3.4 

Identification 

and selection of 

appropriate risk 

Management 

options 

3.5 

Phytosanitary 

certificates and 

other 

compliance 

Measures 

3.6 Conclusion 

of pest risk 

Management 

3.7 Monitoring 

and 

Review of 

phytosanitary 

measures 

Stage 3: Pest risk 

management 

 

Stage 3. Risk 

management 

This stage 

involves 

evaluation of 

risk 

management 

options for 

any hazards 

that is 

considered to 

be 

unacceptable 

4. Risk 

management 

Options 

4.1 Risk 

evaluation 

 

Identification 

and selection of 

appropriate risk 

Management 

options 

3. Pest Risk 

Management 

This is dealt with 

separately in the Risk 

Management Document 

by APHIS Risk 

Management Programme 

4. 

Documentation 

of Pest 

Risk Analysis 

Reviewed 4.Review and 

publication 

5.Risk 

communication 

and 

documentation 

4. Review and 

communication 
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     Appendix B 

Arthropods associated with maize in South Africa 

 

Pest Common name References 

Acanthoscelides obtectus  Bean bruchid CABI (2007, 2012) 

Acyrthosiphon pisum  Pea aphid CABI (2007, 2012) 

Agrotis ipsilon  Black cutworm CABI (2007, 2012) 

Agrotis segetum  Turnip moth CABI (2007, 2012) 

Ahasverus advena  Foreign grain beetle CABI (2007, 2012) 

Amsacta moorei  Tiger moth CABI (2007, 2012) 

Anaphothrips obscurus  Grass thrips CABI (2007, 2012) 

Aphis fabae  Black bean aphid CABI (2007, 2012) 

Aphis gossypii  Cotton aphid CABI (2007, 2012) 

Aphis spiraecola  Spirea aphid CABI (2007, 2012) 

Araecerus fasciculatus  Cocoa weevil CABI (2007, 2012) 

Atherigona naqvii  Shootfly CABI (2007, 2012) 

Atherigona orientalis  Pepper fruit fly CABI (2007, 2012) 

Atherigona oryzae  Rice shoot fly CABI (2007, 2012) 

Atherigona soccata Sorghum stem fly CABI (2007, 2012) 

Autographa gamma  Silver-Y moth CABI (2007, 2012) 

Brevipalpus phoenicis  False spider mite CABI (2007, 2012) 

Busseola fusca  African maize stalk borer CABI (2007, 2012) 

Cadra cautella  Dried currant moth CABI (2007, 2012) 

Carpophilus  Dried-fruit beetles CABI (2007, 2012) 

Carpophilus humeralis   CABI (2007, 2012) 

Chaetanaphothrips orchidii  Anthurium thrips CABI (2007, 2012) 

Chaetocnema confinis Flea beetle CABI (2007, 2012) 

Chilo partellus  Spotted stem borer CABI (2007, 2012) 

Chilo sacchariphagus  Spotted borer CABI (2007, 2012) 

Chrysodeixis chalcites  Golden twin-spot moth CABI (2007, 2012) 

Cicadulina mbila ( Maize leafhopper CABI (2007, 2012) 

Corcyra cephalonica  Rice meal moth CABI (2007, 2012) 

Cryptoblabes gnidiella  Citrus pyralid CABI (2007, 2012) 

Cryptolestes ferrugineus Rusty grain beetle CABI (2007, 2012) 

Cryptolestes pusillus  Flat grain beetle CABI (2007, 2012) 

Cydia pomonella  Walnut worm CABI (2007, 2012) 

Cylas puncticollis  Sweet potato weevil CABI (2007, 2012) 

Delia platura  Bean seed fly CABI (2007, 2012) 

Dysmicoccus brevipes  Pineapple mealybug CABI (2007, 2012) 

Earias insulana  Egyptian stem borer CABI (2007, 2012) 

Eldana saccharina  African sugarcane borer CABI (2007, 2012) 

Ferrisia virgata  Striped mealybug CABI (2007, 2012) 

Gonocephalum  (false wireworm) CABI (2007, 2012) 

Gryllotalpa gryllotalpa  European mole cricket CABI (2007, 2012) 

Hadula trifolii  Clover cutworm CABI (2007, 2012) 

Helicoverpa armigera Cotton bollworm CABI (2007, 2012) 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=2503&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3147&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3801&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3797&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=3862&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=5006&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=5150&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6196&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6204&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6221&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7730&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7731&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7732&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7737&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46179&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10178&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10452&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21402&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11352&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11358&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49071&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12530&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12859&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44558&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=13243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=13420&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15444&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16381&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16418&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16421&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=11396&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=17409&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28168&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=20248&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=20307&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=20672&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=23981&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25656&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26042&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49221&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26757&loadmodule=datasheet&page=868&site=161
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Helicoverpa assulta  Cape gooseberry budworm CABI (2007, 2012) 

Heliotropium europaeum  Common heliotrope CABI (2007, 2012) 

Heteronychus arator  African black beetle CABI (2007, 2012) 

Heteronychus licas  Black sugarcane beetle CABI (2007, 2012) 

Hippotion celerio  Taro hawkmoth CABI (2007, 2012) 

Hypera zoilus  Clover leaf weevil CABI (2007, 2012) 

Icerya aegyptiaca  Breadfruit mealybug CABI (2007, 2012) 

Latheticus oryzae  Longheaded flour beetle CABI (2007, 2012) 

Liriomyza sativae  Vegetable leaf miner CABI (2007, 2012) 

Locusta migratoria  (migratory locust) CABI (2007, 2012) 

Lymantria dispar  (gypsy moth) CABI (2007, 2012) 

Maconellicoccus hirsutus  Pink hibiscus mealybug CABI (2007, 2012) 

Macrosiphum euphorbiae  Potato aphid CABI (2007, 2012) 

Mamestra brassicae  Cabbage moth CABI (2007, 2012) 

Melanaphis sacchari  Yellow sugarcane aphid CABI (2007, 2012) 

Metamasius hemipterus  West Indian cane weevil CABI (2007, 2012) 

Metopolophium dirhodum Rose-grass aphid CABI (2007, 2012) 

Metopolophium festucae  Fescue aphid CABI (2007, 2012) 

Mussidia nigrivenella  Cob borer CABI (2007, 2012) 

Mythimna loreyi  Maize caterpillar CABI (2007, 2012) 

Mythimna unipuncta  Rice armyworm CABI (2007, 2012) 

Myzus persicae  Green peach aphid CABI (2007, 2012) 

Nezara viridula  Green stink bug CABI (2007, 2012) 

Nomadacris septemfasciata  Red locust CABI (2007, 2012) 

Oedaleus senegalensis  Senegalese grasshopper CABI (2007, 2012) 

Opogona sacchari  Banana moth CABI (2007, 2012) 

Oryzaephilus surinamensis  Saw toothed grain beetle CABI (2007, 2012) 

Oscinella frit  Fruit fly CABI (2007, 2012) 

Ostrinia nubilalis  European maize borer CABI (2007, 2012) 

Oulema melanopus  Oat leaf beetle CABI (2007, 2012) 

Pachnoda interrupta  Chafer beetle CABI (2007, 2012) 

Peregrinus maidis  Corn plant hopper CABI (2007, 2012) 

Peridroma saucia  Pearly underwing moth CABI (2007, 2012) 

Perkinsiella saccharicida  Sugarcane leafhopper CABI (2007, 2012) 

Plodia interpunctella  Indian meal moth CABI (2007, 2012) 

Polygonum nepalense  Nepal persicaria CABI (2007, 2012) 

Polygonum persicaria  Redshank CABI (2007, 2012) 

Prostephanus truncatus larger grain borer CABI (2007, 2012) 

Rhopalosiphum insertum  Apple-grass aphid CABI (2007, 2012) 

Rhopalosiphum maidis (green 

corn aphid) 
 

CABI (2007, 2012) 

Rhopalosiphum padi  Grain aphid CABI (2007, 2012) 

Rhyzopertha dominica  Lesser grain borer CABI (2007, 2012) 

Schistocerca gregaria  Desert locust CABI (2007, 2012) 

Schizaphis graminum  Spring green aphid CABI (2007, 2012) 

Senecio vulgaris  CABI (2007, 2012) 

Sesamia calamistis  African pink stem borer CABI (2007, 2012) 

Sesamia cretica  Greater sugarcane borer CABI (2007, 2012) 

Sesamia nonagrioides) Mediterranean corn stalk borer CABI (2007, 2012) 

Sipha maydis  CABI (2007, 2012) 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26758&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27067&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27070&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27820&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28336&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=29923&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30960&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=31151&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=31807&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=40171&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=32154&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=8491&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33256&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33576&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33625&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33627&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35213&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35593&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45094&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35642&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=36282&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=36481&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37101&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37683&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37988&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=37996&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46129&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=30249&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=38370&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39659&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39674&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39680&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42159&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=42691&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44524&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47318&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47318&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47321&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47191&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49833&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49426&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49571&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49748&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49749&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49754&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50172&loadmodule=datasheet&page=868&site=161
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Sitobion avenae  Wheat aphid CABI (2007, 2012) 

Sitophilus granarius  Grain weevil CABI (2007, 2012) 

Sitophilus zeamais  Greater grain weevil CABI (2007, 2012) 

Sitotroga cerealella  Grain moth CABI (2007, 2012) 

Solenopsis geminata  Tropical fire ant CABI (2007, 2012) 

Spodoptera exempta  Black armyworm CABI (2007, 2012) 

Spodoptera exigua  Beet armyworm CABI (2007, 2012) 

Spodoptera littoralis (cotton 

leafworm) 
Cotton leafworm 

CABI (2007, 2012) 

Spoladea recurvalis  Hawaiian beet webworm CABI (2007, 2012) 

Stegobium paniceum  Drugstore beetle CABI (2007, 2012) 

Tenebroides mauritanicus  Cadelle CABI (2007, 2012) 

Tetranychus cinnabarinus  Carmine spider mite CABI (2007, 2012) 

Tetranychus urticae  Two-spotted spider mite CABI (2007, 2012) 

Thaumatotibia leucotreta  False codling moth CABI (2007, 2012) 

Thrips hawaiiensis  Hawaiian flower thrips CABI (2007, 2012) 

Tribolium castaneum Red flour beetle CABI (2007, 2012) 

Tribolium confusum  Confused flour beetle CABI (2007, 2012) 

Trichoplusia ni  Cabbage looper CABI (2007, 2012) 

Trogoderma granarium Khapra beetle CABI (2007, 2012) 

Trogoderma variabile Grain dermestid CABI (2007, 2012) 

Tyrophagus putrescentiae  Cereal mite CABI (2007, 2012) 

Xestia c-nigrum  Spotted cutworm CABI (2007, 2012) 

 

 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51737&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10850&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10926&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50238&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50568&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=29809&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=29808&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51070&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51070&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=28245&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51520&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=52944&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53340&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53366&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6904&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=53735&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=54667&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=54668&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=54832&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55013&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55502&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=57016&loadmodule=datasheet&page=868&site=161
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     Appendix C 

Pathogens associated with maize in South Africa 

Pest Common names References 

Fungi 

Acremonium maydis  Black bundle disease: maize CABI (2007, 2012) 

Alternaria brassicae) Dark spot of crucifers CABI (2007, 2012) 

Aspergillus flavus  Aspergillus ear rot CABI (2007, 2012) 

Aspergillus niger  Collar rot CABI (2007, 2012) 

Athelia rolfsii  Sclerotium rot CABI (2007, 2012) 

Burkholderia andropogonis  Bacterial leaf stripe of sorghum 

and corn 

CABI (2007, 2012) 

Burkholderia cepacia  Sour skin of onion CABI (2007, 2012) 

Ceratocystis paradoxa  Black rot of pineapple CABI (2007, 2012) 

Cercospora sorghi  Cercosporiosis CABI (2007, 2012) 

Cercospora zeae-maydis  Grey leaf spot CABI (2007, 2012) 

Choanephora cucurbitarum  Choanephora fruit rot CABI (2007, 2012) 

Cochliobolus carbonum  Maize leaf spot CABI (2007, 2012) 

Cochliobolus heterostrophus  Southern leaf spot CABI (2007, 2012) 

Cochliobolus lunatus  Head mould of grasses, rice and 

sorghum 

CABI (2007, 2012) 

Dickeya zeae  Bacterial stalk rot of maize CABI (2007, 2012) 

Fusarium sporotrichioides  Kernel rot of maize CABI (2007, 2012) 

Gibberella avenacea  Fusarium blight CABI (2007, 2012) 

Gibberella fujikuroi var. 

fujikuroi  

Bakanae disease or rice CABI (2007, 2012) 

Gibberella zeae  Headblight of maize CABI (2007, 2012) 

Glomerella graminicola  Red stalk rot of cereals CABI (2007, 2012) 

Haematonectria 

haematococca  

Dry rot of potato CABI (2007, 2012) 

Herbaspirillum 

rubrisubalbicans  

Mottled stripe of sugarcane CABI (2007, 2012) 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15794&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=4482&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7432&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7444&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49155&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44927&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44940&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12157&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12279&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=12299&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=13038&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14683&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14689&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14690&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21944&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=24704&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25150&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25158&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25158&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=25167&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14912&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=24697&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=24697&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44997&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44997&loadmodule=datasheet&page=868&site=161
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Lasiodiplodia theobromae  Diplodia pod rot of cocoa CABI (2007, 2012) 

Maize dwarf mosaic virus  Dwarf mosaic of maize CABI (2007, 2012) 

Pectobacterium ananatis pv. 

ananatis  

Fruitlet rot of pineapple CABI (2007, 2012) 

Pectobacterium atrosepticum  Potato blackleg disease CABI (2007, 2012) 

Peronosclerospora maydis  Downy mildew of maize CABI (2007, 2012) 

Peronosclerospora 

philippinensis  

Philippine downy mildew CABI (2007, 2012) 

Peronosclerospora sacchari) Sugarcane downy mildew CABI (2007, 2012) 

Peronosclerospora sorghi  Sorghum downy mildew CABI (2007, 2012) 

Physoderma maydis  (brown spot of corn) CABI (2007, 2012) 

Pseudomonas fuscovaginae Sheath brown rot CABI (2007, 2012) 

Pseudomonas syringae pv. 

coronafaciens  

Halo blight CABI (2007, 2012) 

Puccinia polysora  American corn rust CABI (2007, 2012) 

Puccinia sorghi  Common rust of maize CABI (2007, 2012) 

Pyrenophora teres  Net blotch CABI (2007, 2012) 

Pythium arrhenomanes  Cereals root rot CABI (2007, 2012) 

Pythium debaryanum  Damping-off CABI (2007, 2012) 

Pythium irregulare  Dieback: carrot CABI (2007, 2012) 

Pythium myriotylum  Brown rot of groundnut CABI (2007, 2012) 

Pythium splendens  Blast of oil palm CABI (2007, 2012) 

Rosellinia necatrix  Dematophora root rot CABI (2007, 2012) 

Sarocladium oryzae  Rice sheath rot CABI (2007, 2012) 

Sarocladium strictum  Acremonium wilt CABI (2007, 2012) 

Sclerophthora macrospora  Downy mildew CABI (2007, 2012) 

Sclerospora graminicola  Downy mildew of pearl millet CABI (2007, 2012) 

Setosphaeria turcica  Maize leaf blight CABI (2007, 2012) 

Sphacelotheca reiliana  Head smut of maize CABI (2007, 2012) 

Stenocarpella macrospora  Dry rot of maize CABI (2007, 2012) 

Stenocarpella maydis  Ear rot of maize CABI (2007, 2012) 

Typhaea stercorea  Hairy fungus beetle CABI (2007, 2012) 

Ustilaginoidea virens False smut CABI (2007, 2012) 

Ustilago zeae  Common smut of maize CABI (2007, 2012) 

Xanthomonas albilineans  Leaf scald of sugarcane CABI (2007, 2012) 

Xanthomonas axonopodis pv. 

vasculorum  

Sugarcane gumming disease CABI (2007, 2012) 

Xanthomonas vasicola pv. 

holcicola  

Streaky spot of sorghum and 

Sudan grass 

CABI (2007, 2012) 

Bacteria 

Acidovorax avenae subsp. 

avenae 

 

Bacterial leaf blight 

 

 

CABI (2007, 2012) 

Dickeya chrysanthemi  Bacterial wilt of chrysanthemum 

and other ornamentals 

CABI (2007, 2012) 

Penicillium digitatum Green mould CABI (2007, 2012) 

Pseudomonas syringae pv. 

syringae  

Bacterial canker or blast (stone 

and pome fruits)) 

CABI (2007, 2012) 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=40844&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=8157&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21909&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21909&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21910&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44640&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44646&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44646&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44642&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44643&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=40770&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44957&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44943&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44943&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45850&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45872&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46117&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46142&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46146&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46152&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46158&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46166&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47860&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=48393&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=2983&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49159&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49783&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=50937&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19159&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19158&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55429&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55943&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=56901&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=56980&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=56980&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=56942&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=56942&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21912&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39570&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45014&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45014&loadmodule=datasheet&page=868&site=161
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Nematodes 

Aphelenchoides arachidis  Groundnut testa nematode CABI (2007, 2012) 

Aphelenchoides besseyi  Rice leaf nematode CABI (2007, 2012) 

Criconemella  Ring nematode CABI (2007, 2012) 

Ditylenchus africanus  Peanut pod nematode CABI (2007, 2012) 

Ditylenchus destructor  Potato tuber nematode CABI (2007, 2012) 

Ditylenchus dipsaci  Stem and bulb nematode CABI (2007, 2012) 

Helicotylenchus multicinctus  Banana spiral nematode CABI (2007, 2012) 

Helicotylenchus 

pseudorobustus  
Spiral nematode 

CABI (2007, 2012) 

Heterodera avenae  Cereal cyst eelworm CABI (2007, 2012) 

Heterodera oryzae  Rice cyst nematode CABI (2007, 2012) 

Heterodera zeae  Corn cyst nematode CABI (2007, 2012) 

Hirschmanniella oryzae  Rice root nematode CABI (2007, 2012) 

Hoplolaimus seinhorsti Lance nematode CABI (2007, 2012) 

Longidorus  Longidorids CABI (2007, 2012) 

Meloidogyne arenaria Peanut root-knot nematode CABI (2007, 2012) 

Meloidogyne chitwoodi  Columbia root-knot nematode CABI (2007, 2012) 

Meloidogyne graminicola 

(rice root knot nematode) 
Rice root knot nematode 

CABI (2007, 2012) 

Meloidogyne incognita Root-knot nematode CABI (2007, 2012) 

Paratrichodorus minor  Stubby root nematode CABI (2007, 2012) 

Paratrichodorus porosus  CABI (2007, 2012) 

Pratylenchus brachyurus Root-lesion nematode CABI (2007, 2012) 

Pratylenchus coffeae Banana root nematode CABI (2007, 2012) 

Pratylenchus loosi  Root lesion nematode CABI (2007, 2012) 

Pratylenchus penetrans  Nematode, northern root lesion CABI (2007, 2012) 

Pratylenchus thornei  CABI (2007, 2012) 

Pratylenchus vulnus  Walnut root lesion nematode CABI (2007, 2012) 

Pratylenchus zeae  Root lesion nematode CABI (2007, 2012) 

Radopholus similis Burrowing nematode CABI (2007, 2012) 

Rotylenchulus parvus  Reniform nematode CABI (2007, 2012) 

Rotylenchulus reniformis  Reniform nematode CABI (2007, 2012) 

Scutellonema brachyurus  CABI (2007, 2012) 

Scutellonema 

clathricaudatum 
 

CABI (2007, 2012) 

Tylenchorhynchus claytoni  Stunt nematode CABI (2007, 2012) 

VIRUS 

Barley yellow dwarf viruses  Barley yellow dwarf CABI (2007, 2012) 

Cucumber mosaic virus  Cucumber mosaic CABI (2007, 2012) 

Maize streak virus  Streak disease of maize CABI (2007, 2012) 

Maize stripe virus  Stripe disease of maize CABI (2007, 2012) 

Sugarcane mosaic virus  Mosaic of abaca CABI (2007, 2012) 

PHYTOPLASMA 
  

aster yellows phytoplasma 

group  
Yellow disease phytoplasmas 

CABI (2007, 2012) 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6377&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=6378&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16034&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19284&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19286&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19287&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26826&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26828&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=26828&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27020&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27032&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27040&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27867&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=27523&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=31256&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33233&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33235&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33243&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=33245&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44682&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44684&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43894&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43895&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43898&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43900&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43903&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43904&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=43905&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46685&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47891&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=47892&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49316&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49317&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49317&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=55414&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=10539&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=16970&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=32620&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=32624&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=49801&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7642&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7642&loadmodule=datasheet&page=868&site=161
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     Appendix D 

Weed pests associated with maize in South Africa 

Pest Common names References 

Alopecurus 

myosuroides  

Black-grass CABI (2007, 2012) 

Amaranthus albus  Tumble pigweed CABI (2007, 2012) 

Asphodelus tenuifolius  Onion weed CABI (2007, 2012) 

Borreria latifolia   Broadleaf button weed CABI (2007, 2012) 

Brachiaria paspaloides  Common signal grass CABI (2007, 2012) 

Cleome rutidosperma  Consumption weed CABI (2007, 2012) 

Conyza bonariensis  

 

Hairy fleabane 

 

CABI (2007, 2012) 

Cyperus compressus  Annual sedge CABI (2007, 2012) 

Digitaria velutina  Velvet finger grass CABI (2007, 2012) 

Eragrostis cilianensis   Stink grass CABI (2007, 2012) 

Murdannia nudiflora  Dove weed CABI (2007, 2012) 

Oxalis latifolia   Sorrel CABI (2007, 2012) 

Pennisetum 

polystachion  

Mission grass CABI (2007, 2012) 

Puccinia purpurea  

 
 

Rust of grasses, sorghum CABI (2007, 2012) 

Pythium graminicola  Seedling blight of grasses CABI (2007, 2012) 

Striga angustifolia  Witch weed CABI (2007, 2012) 

Striga asiatica   Witch weed CABI (2007, 2012) 

Striga aspera  Witchweed CABI (2007, 2012) 

Striga hermonthica  Witchweed CABI (2007, 2012) 

 

  

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=4360&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=4360&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=4640&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=7377&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=9713&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=14044&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=15250&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=17494&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=18919&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=21629&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=35180&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=39770&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=45848&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=46149&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=51782&loadmodule=datasheet&page=868&site=161
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Appendix E 

Detailed pest risk assessment of pests associated with 
maize seed from South Africa following the descriptive 

approach – supporting information 

 

Arthropods 

Delia platura 

Likelihood of entry 

The high volumes of maize seed imported means that the potential for this pest to enter was 

rated high. No details on pest management practices applied to seed were available from the 

NPPO of the exporting country but it is known that larvae are borne internally in seed and 

invisible to the eye (CABI, 2007).   

Likelihood of establishment and spread 

The pest is known to attack numerous crops including cereals (maize, sweetcorn, wheat), 

vegetables, cotton and legumes (CABI, 2007). These hosts are present and grown as important 

crops in the PRA area (ZARI, 2010). The current distribution map of the pest indicated that it 

is widespread in various countries with similar climates to that of the PRA area (CABI, 2007; 

ZMD, 2012). These include Tanzania and Zimbabwe where the pest is present (CABI, 2007). 

This suggests that the pest will survive and reproduce in the PRA area and therefore there is a 

high likelihood of establishment. Similarly, there is a high likelihood of the pest spreading 

because of its ability to fly long distances (CABI, 2007).  

Consequences 

Economic losses associated with the pest in its existing geographical range are reported to be 

high (CABI, 2007). It is a serious pest of seeds and seedlings. Economic damage reached 35% 

and 90% on onion seedlings and maize in Chile and India, respectively (Larrain, 1994 cited by 

CABI, 2007; Chaudhar et al., 1989 cited by CABI, 2007).  

Overall level of risk  

With an overall risk level of high, phytosanitary measures are justified for the PRA area. 
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Pathogens 

Fungi 

Cochliobolus lunatus 

Likelihood of entry 

Cochliobolus lunatus is reported to be pathogen of many hosts and is seed borne to most, if not 

all (CABI, 2007). No details on pest management practices applied to seed were available from 

the NPPO of the exporting country. Being seed borne, it is difficult to detect the pest during 

phytosanitary inspections and, therefore the likelihood of entry is high.  

Likelihood of establishment and spread 

The pest has a wide host range, many species of which are prevalent in the PRA area. The major 

hosts, Oryza sativa (rice), Sorghum bicolor (sorghum) and Zea mays (maize) are cultivated in 

the PRA area as important crops (CABI, 2007; ZARI, 2010). Maize seed is widely distributed 

to farmers for sowing. This fungus occurs more commonly in countries with tropical climates. 

Such climatic conditions occur in the PRA area indicating that establishment is likely (CABI, 

2007; ZMD, 2012). The likelihood of establishment and spread are considered high.  

Consequences 

In areas where the pest occurs, it is reported to cause foliage damage to the hosts resulting in 

crop production losses (CABI, 2007). It is known to be a late-season disease of maize that 

causes serious losses in tropical regions (CABI, 2012).  

In addition, this species is known to be part of a complex of fungi causing grain mould of 

sorghum under conditions of high rainfall and relative humidity (Forbes, Bandyopadhyay, & 

Garcia, 1992). Grain mould is considered a high priority disease of sorghum in East Africa 

(Hulluka & Esele, 1992), a severe disease in Venezuela and Argentina (Teyssandier, 1992) and 

an occasionally important disease in the USA (Frederiksen & Duncan, 1992). Maize is a staple 

food crop in the PRA area and therefore the consequences of establishment is considered high. 

Overall level of risk  

The overall level of risk for C. lunatus is considered very high and therefore phytosanitary 

measures are justified in the PRA area. 
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Bacteria  

Acidovorax avenae subsp. avenae  

Likelihood of entry 

Acidovorax avenae subsp. avenae is reported to be seed borne to maize, at a level of 2–4%  

(CABI, 2007). No details of seed treatments for this pathogen were available from the NPPO 

of the exporting country. Being seed borne, it is difficult to detect the pest during phytosanitary 

inspections and, therefore the likelihood of entry into the PRA area is considered high. 

Likelihood of establishment and spread 

 

Apart from maize, A. avenae subsp. avenae has other major hosts. These are Oryza sativa 

(rice), Panicum miliaceum (millet), Saccharum officinarum (sugarcane), Sorghum bicolor 

(sorghum) and wheat (CABI, 2012). All these hosts are cultivated in the PRA area and are 

important crops. Maize seed is widely distributed to farmers for sowing. Local spread can 

occur through contamination of machinery and hand tools. This pest occurs in many countries 

including neighbouring countries, Malawi, Mozambique and Zimbabwe (CABI, 2012). 

Climatic conditions in these neighbouring countries are similar to those in the PRA area 

(ZMD, 2012). Based on available information, the likelihood of establishment and spread are 

estimated to be high.  

Consequences 

In India and the USA where the bacterium is present, the disease is considered of minor 

economic importance (CABI, 2012). Economic consequences are not reported in countries 

neighbouring the PRA area. The consequences of establishment are therefore considered low. 

Overall risk level 

The overall level of risk for A. avenae subsp. avenae is considered moderate and therefore 

phytosanitary measures are justified in the PRA area. 

Nematodes 

Ditylenchus africanus  

Likelihood of entry 

Ditylenchus africanus can be moved in association with the pods and seed of Arachis 

hypogaea (groundnut), the main host. In South Africa, no nematicides are registered as seed 

treatments (CABI, 2012).  Eggs, juveniles and adults of this nematode are borne internally as 

well as externally, and are only visible under light microscope (CABI, 2007). D. africanus is 

 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=44935&loadmodule=datasheet&page=868&site=161
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=37964
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=37964
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=38667
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=48160
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=50633
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=50633
http://www.cabi.org/cpc/Default.aspx?LoadModule=datasheet&site=161&page=868&CompID=1&dsID=55204
http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19284&loadmodule=datasheet&page=868&site=161
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a pest of the pods of groundnut in which heavy infestations can result. However, it is found 

only in low numbers on the roots of groundnut and alternative crops. Postharvest, this 

nematode is able to survive in groundnut planting seed, which may be symptomless. However, 

there are no reports related to maize seed. Based on this information, the likelihood of entry 

of D. africanus on maize seed into the PRA area is considered low. 

Likelihood of establishment and spread 

The main host for this nematode is Arachis hypogaea (groundnut), but there are 18 other hosts, 

including maize, potato, tobacco and beans (CABI, 2012).  Groundnut is grown in the entire 

PRA area but especially in Eastern and Northern Provinces (Ross & de Klerk, 2012). Climatic 

conditions suitable for groundnut are equally suitable for D. africanus (Waele & Wilken, 

1990). The likelihood of establishment is therefore considered high. If the pest establishes, the 

prevalence of its main host, groundnut crops will almost certainly contribute to the spread of 

the pest. The likelihood of spread is also considered high.  

Consequences 

Groundnut is an important crop in the PRA area (Sitko et al., 2011); groundnuts are grown for 

export and for household consumption among small scale farmers in the PRA area. In South 

Africa, seed infections of D. africanus are reported to cause up to 50% seed mass reduction 

and 25% loss in germination (Venter, De Waele, & Meyer, 1991). The consequences of 

establishment in the PRA area are therefore considered high. 

Overall level of risk 

The overall level of risk for D. africanus is considered high and therefore phytosanitary 

measures are justified in the PRA area.  

Ditylenchus dipsaci  

Likelihood of entry 

Ditylenchus dipsaci is liable to be carried on dry seed and planting material of host plants. The 

adults, cysts, eggs and juveniles of this nematode can be borne internally on true seeds, 

including grain (CABI, 2007). These biological characteristics make it difficult to detect 

during phytosanitary inspections. Although it is known to be seed transmitted on 15 of its 450 

recorded hosts, there are no reports on maize seed (CABI, 2012). Based on available 

http://www.cabi.org/cpc/?aqb=yes&compid=1&dsid=19287&loadmodule=datasheet&page=868&site=161
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information, this nematode is considered to have a moderate likelihood of entry into the PRA 

area on maize seed. 

Likelihood of establishment and spread 

This nematode, D. dipsaci, is known to attack over 450 different plant species many of which 

are weeds (Goodey et al., 1965 cited in CABI, 2007). Maize is reported to be one of the main 

hosts attacked. Many of the main hosts are present in the PRA area and considered to be 

important agricultural crops. D. dipsaci is known to be present in most temperate regions of 

the world, including Europe and the Mediterranean region, North and South America, northern 

and southern Africa, Asia and Oceania. It does not establish in tropical areas except at higher 

altitudes with more temperate climates (CABI, 2007) but can survive stressful conditions 

(Wharton et al., 1999). Temperate climates are characteristic of some areas within the broader 

PRA area (ZMD, 2011). The likelihood of establishment is considered moderate while the 

likelihood of spread is considered high because of the polyphagous nature of this pest and the 

widespread occurrence of main hosts in the PRA area. 

Consequences 

D. dipsaci can cause crop failure of host crops such as onions, garlic, cereals, legumes and 

strawberries (CABI, 2012). In Italy, up to 60% of onion seedlings died in the early stages 

(CABI, 2007).  If D. dipsaci establishes, economic consequences are likely to be high because 

of its wide host range. 

Overall risk level 

 

The overall level of risk for D. dipsaci is considered very high and therefore phytosanitary 

measures are justified in the PRA area. 
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     Appendix F 

Location of Plant Health Inspectors (PHIs) in Zambia 

2

3

1

6

7

8

9

10

4
5

 
KEY 

1 Headquarters (ZARI) and KKIA -  12 PHIs (8 at PQPS Head office and 4 at KKIA)  

2 Kafue -     1 PHI 

3 Chirundu -    2 PHIs  

4 Livingstone and Kazungula - 2 PHI  

5 Sesheke -    1 PHI  

6 Kapiri Mposhi -   1 PHI  

7 Copperbelt -   4 PHIs  

8 Chipata -    1 PHI  

9 Mpika -    1 PHI  

10 Nakonde -    1 PHI 
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     Appendix G  

Questionnaire one: Zambian trade statistics and 

capacity of Zambia’s NPPO  

This questionnaire was designed to collect data on international trade and capacity on 

Zambia’s phytosanitary regulatory system  

 

The results will be used for postgraduate research study purposes only. The purpose of the 

research is to collect data on Zambia’s phytosanitary capacity and devise a Pest Risk Analysis 

system for Zambia that will be internationally accepted.  

 

Questionnaire No. Date of interview / /2012 

 

Province Name:  ______________________________ 

District Name:  ______________________________ 

Port Name:   ______________________________ 

Institution   ______________________________ 

Department name:  ______________________________ 

 

 

ORGANISATION AT BORDER PORT 

1. Do your duties or professional activities directly relate to? (Tick where appropriate) 

 Immigration matters 

 Customs matters 

 Exporting 

 Importing 

 Phytosanitary regulatory inspections (horticulture and/or forestry) 

 Fisheries 

 Animal health 

 Environmental matters 

 Other                    Please specify __________ 
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2. How many border agencies are there at the port at which you are based and which ones 

do you cooperate with? Tick where appropriate 

 

      Tick those  Tick those 

At your border you cooperate with 

    

Phytosanitary      

Environmental      

Fisheries 

Veterinary 

Marketing 

Forestry 

Immigration 

Customs 

 

3. Do you undertake inspections on imported or exported agricultural goods?   Yes/No 

(a) If yes, for what purpose(s) do you inspect these goods? (Tick where appropriate) 

 

 Tax/revenue 

 Pests and diseases 

 Food safety checks 

 Quality control 

 Meeting importing/exporting countries’ phytosanitary requirements 

 Others (please specify): ______ 

 

4. Are there documented procedures related to your inspection activities?  Yes/No 

(a) If not, on what do you base your inspection procedures (tick as many as apply to you)? 

 Verbal instructions from HQ 

 Standard Operating Procedures (SOPs) from HQ 

 International guidelines 

 Directions from an exporter or importer 

 Instructions from an exporting or importing country's government 

 Others (please specify): __________ 

I. DATA ON AGRICULTURE TRADE AT YOUR PORT 
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Plants and plant products imports 

5. Do you conduct inspections on all plants and plant products consignments imported? 

Yes/No 

6. If yes to Q.5, What are the major plants and plant product imports through your port? 

Please specify 

Plants and/or other propagating materials (e.g. seed, seedlings): __________ 

Plant products (e.g. fruits, cutflowers):                                         __________ 

Processed plant products (e.g. rice, flour):                                    __________ 

7. What are the imported quantities of the main imports?  

 

                                                                     * A            B             C 

High (>100mt/month)                               

Medium (between 50 &100mt/month)      

Low (< 50mt/month)                                   

Others (Please specify): _____________ 

 

*Key: A = Seed/Propagating materials; B = Plant products; C = Processed 

 

8. What are the frequencies of the imports? 

 

                                                                 * A            B           C 

High ((>Once or more/week)                                    

Medium (Once/month)              

Low (< Once every 6 months)                           

Others (Please specify): _____________ 

                                              

9. For the main plants and plant products, specify the country(ies) of origin: 

       Country(ies) of origin 

Plants and/or propagating materials:            _________________________  

Plant products:              _________________________ 

Processed plant products:             _________________________ 

Others (please specify):             _________________________ 
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10. What is the destination/end use of these imports locally? 

 

                                                           * A            B         C 

Markets:                    

Farmers: 

Private companies: 

Transits (to another country): 

Others (please specify): __________ 

 

11. Do the imports usually comply with the Zambian phytosanitary import requirements? 

Yes/No/Don’t know 

(a) If not, what has been the non-compliance? 

* A            B          C 

Improper documentation: 

Regulated insects: 

Regulated pathogens: 

Weed seeds: 

Others (please specify): __________ 

 

 12. Have you ever intercepted any pests? Yes/No 

(a) If yes, what action(s) did you take to the interception? 

 

 Collect samples for further laboratory analysis or identification 

 Re-export the consignment 

 Notify exporting country 

 Destruction of consignment 

 Re-sort and clear uncontaminated goods 

Others (please specify) 

 

13. Have you reported the interceptions of regulated pests? Yes/No 

(a) If yes, where did you report the interceptions? 

 

 NPPO of the exporting country 

 The exporter 
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 The importer 

 The NPPO of the importing country 

Others (please specify): ________________ 

 

14. If no to Q. 5, please explain the circumstances in which you allow the imports.  

 

Plants and plant product exports 

 

15. What are the major plants and plant product exports through your border? Please 

specify. 

 

Plants and/or other propagating materials (e.g. seed, seedlings):            ____________ 

Plant products (e.g. fruits, cutflowers):           ____________ 

Processed plant products (e.g. rice, flour):                      ____________ 

 

16. What are the exported quantities of the main exports?  

                                                                    * A            B             C 

High (>100mt/month)                               

Medium (between 50 &100mt/month)       

Low (< 50mt/month)                                   

Others (Please specify): _____________ 

17. What are the frequencies of the exports? 

                                                                      * A            B             C 

High ((>Once or more/week)                              

Medium (Once/month)                     

Low (< Once every 6 months)                                  

Others (Please specify): _____________ 

       

18. For the main plants and plant products, specify the destination country. 

 

       Country(ies) of Destination  

Seeds and/or propagating materials:             ____________  

Plant products:    ____________ 

Processed plant products:   ____________ 
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Others (please specify):   ____________ 

 

19. Do the exports usually comply with the trading partners import requirements? 

Yes/No/Don’t know 

(a) If not, what has been the main cause non-compliance? 

 

* A            B             C 

Improper documentation: 

Regulated insects: 

Regulated pathogens: 

Weed seeds: 

Others (please specify): __________ 

                                                         

 20. Have you ever intercepted any pests? Yes/No 

(a) If yes, what do you do when you intercept a pest? 

 

 Collect samples for further laboratory analysis or identification 

 Deny exit of the export by refusing to issue official documentation 

 Detain the consignment for re-sorting and re-inspection  

 Others (please specify): ___________ 

 

21. Have you reported the interceptions to the exporter or Headquarters? Yes/No 

(a) If yes, has there been any advice as to what action to take? Please specify 

 

(b) If not, what is the reason for not reporting? Please specify 

 

22. Do you have documents setting out the importing countries’ phytosanitary 

requirements? Yes/No 

(a) If yes, where were these sourced? _______________ 

(b) If not, how do you ensure compliance to their phytosanitary requirements? _____ 

23. Do you conduct inspections on all plants and plant products consignments for export? 

Yes/No 

(a) If not, please explain the circumstances in which you inspect. 
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Plants and plant product transits 

24. Do plants and plant products transit Zambia through your port and do you conduct 

inspection on transits? Yes/No 

(a) If yes, do you inspect for? 

 Documentation 

 Pests 

 Quality 

 Others (please specify): _________ 

 

(b) If yes, which plants and plant products transit Zambia through your port? Please specify 

 

 Seeds and/or other propagating materials (e.g. seed, seedlings): _______ 

 Plant products (e.g. fruits, grain):     _______ 

 Processed plant products (e.g. rice):     _______ 

 Others (please specify):       _______ 

 

25. What are the countries of destination for the plants and plant products? 

 

Country(ies) of destination  

Plants and/or propagating materials:             ________________  

Plant products:     ________________ 

Processed plant products:    ________________ 

Others (please specify):_____________ 

26.  For the main plants and plant products transiting Zambia that you inspect, specify the 

country(ies) of origin: 

 

       Country(ies) of origin 

Plants and/or propagating materials:             ____________  

Plant products:     ____________ 

Processed plant products:    ____________ 

Others (please specify):   ____________ 
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27. What are the quantities of the transits?  

                                                                      * A            B             C 

High (>100mt/month)                               

Medium (between 50 &100mt/month)        

Low (< 50mt/month)                                   

Others (Please specify): _____________ 

 

28. What are the frequencies of the transits? 

 

                                                                     * A            B             C 

High ((>Once or more/week)                              

Medium (Once/month)                      

Low (< Once every 6 months)                                  

Others (Please specify): _____________ 

                                                            

29. If no to Q. 24, please explain why no inspection on transits is conducted. 

 

 

II. INSPECTIONS 

 

Inspection of imports 

30. If yes to Q. 3, do you conduct inspections on imported plants and plant products? 

Yes/No                         

(a) If yes, what documentation do you check for when conducting visual inspection on 

imported consignments? 

 Plant import permit 

 Phytosanitary certificate 

 Others (please specify): _________________ 

 

31. What pathways do you target for inspection and what is the frequency? 

       Always Sometimes  Never 

Plants and plant products       

Passengers 
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Imported vehicles and machinery 

Wood packaging materials 

Others (please specify) 

 

32. If yes to Q30, what do you inspect for? 

 

 Compliance to Zambia’s phytosanitary import requirements 

 Sample collection for further testing 

 Quality 

 Others (please specify): ____________________ 

 

33. If never to any part of Q31, please explain. ___________ 

 

34. How frequently do you have to make decisions on the acceptability of consignments for 

import in the absence of documented procedures? (See Q4) 

 

 All the times 

 Sometimes 

 Never 

 Others (Please specify) 

 

Inspections of exports 

35. Do you conduct inspections of plants and plant products for export? Yes/No   

(a) If yes, what documentation do you check or issue when conducting export inspection? 

 

 International guidelines 

 Import requirements from importing country  

 Phytosanitary certificate 

 Others (please specify): _______ 

 

36. If yes to Q35, what do you inspect for? 

 Compliance to phytosanitary requirements of the importing country 

 Quality 

 Others (please specify): ________ 
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37. If yes to Q35, on what do you base your export inspection on? 

 Verbal instructions from HQ 

 SOPs from HQ 

 International guidelines (e.g. ISPMs) 

 Documented import requirements from importing country 

 Others (please specify): ___________ 

38. If no to Q35, please explain. 

 

39. Have you been notified directly or indirectly by an importing country of any non-

compliance? Yes/No 

(a) If yes, what has been the nature of the non-compliance? 

 

 Incorrect documentation (e.g. phytosanitary certificates) 

 Pest interceptions 

 Quality/grade 

 Others (Please specify): _________ 

 

Interceptions/record keeping on imported plants and plant products 

 

40. Have you ever intercepted any regulated pests on imported plants and plant products?  

Yes/no 

(a) If yes, are records of your interceptions maintained?  Yes/no 

(b) If yes, provide details 

(c) If yes, how do you maintain the records and what are they used for? Please specify. 

(d) If no, proceed to Q.44 

 

41. From any such data available, which imported plants and plant products, specifying the 

exporting countries, have had the most interceptions in the last 12 months? List the 

countries.                                                              

                                                                     * A            B             C 

High (>10 interceptions/month)                           
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Medium ( 5 - 9 interceptions/month)            

Low (< Once every 6 months)                                    

Others (Please specify): _____________ 

 

42. What are the pests most commonly intercepted on imported plants and plant products at 

your port? 

                                                                    * A            B             C 

Insects   

Pathogens 

Weeds 

Others (Please specify): _____________ 

 

43. If no interception records are kept, what is the reason? 

 

Plants and plant import requirements 

 

44. Are you aware of the concept of pest risk analysis? Yes/No 

(a) If yes, please briefly explain its relevance to your job: _________________ 

  

45. What sources of information and expertise (specifying organisation they belong) are 

used for completing PRAs in Zambia? Please tick where appropriate. 

Source of Information    Expertise 

 Scientific journals,  Entomologists 

 CPC CABI,    Pathologists 

 CD ROMs               Nematologists 

 Internet    Weed Scientists 

 ZARI expertise   Economists 

 Books    Environmentalists 

 Others (Please specify)  Others 

 

III  CAPACITY DEVELOPEMNT 

 Staffing 
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46. Including you, how many Inspectors involved in phytosanitary inspections are present 

at the same port? Are they all ZARI staff? 

47. How many do you supervise? 

 

 

Laboratory 

 

48. Do you have a laboratory facility at your port for identification of interceptions? 

Yes/No 

(a) If yes, what organisms can be identified in the laboratory? 

 

 Insects and/or mites 

 Fungi 

 Nematodes 

 Viruses 

 Bacteria 

 Others (Please specify) 

 

49. If you are involved in identifying pests, what are the sources of your information for 

pest identification? 

 Taxonomic binomial keys 

 Taxonomic organisation 

 Scientific journals 

 CPC CABI 

 CD ROMs 

 Internet 

 ZARI 

 Books 

 Brochures 

 Others (Please specify) 

 

50. If no to Q48, how are intercepted organisms identified? 
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Finances 

51. What are the sources (indicating main ones with an *) of funding that enable you to do 

your phytosanitary work? 

 Government 

 Importers 

 Exporters 

 Others (please specify) 

 

52. How often does your office receive funding? 

 

 Monthly 

 Quarterly  

 Every six months 

 Others (please specify) 

 

53. Is there sufficient funding for your phytosanitary activities? Yes/No  

 

 Adequate 

 Fair 

 Not adequate 

 

     If funding is not adequate, please explain? 

 

Storage/Disposal/inspection Facilities 

 

54. Do you have storage and disposal facilities at your port for plants and plant products 

that do not comply with Zambia’s phytosanitary import requirements? Yes/No 

(a) If yes, what storage and disposal facilities are these? 

 

Storage facilities 

 Warehouse 

 Guard room 

 Others (Please specify): ______ 
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Disposal facilities 

 Treatment 

 Incinerators 

 Disposal sites (e.g. dump/burial sites) 

 Others (Please specify): _______ 

(b) If no to Q54, how do you dispose of plants and plant products that do not comply with 

Zambia’s phytosanitary import requirements? 

 55. Does your port have inspection facilities? Yes/No 

(a) If yes, what inspection facilities are there? 

 Secure inspect proof inspection room 

 Magnifying glasses 

 Microscopes 

 Benches 

 Others (Please specify): _________ 

IV Other work related matters 

Training 

 

56. Do you have any qualifications relevant to your phytosanitary role? Yes/No (Please 

specify) 

57. Have you received job-on-training in plant protection/phytosanitary matters? Yes/No 

58. If yes, who were the trainers? 

 Zambia Agriculture Research Institute 

 University 

 MACO Workshops 

 International workshops (Please specify type and place) 

 Others (Please specify): _________ 

59. Which job-on-training plant protection/phytosanitary disciplines were you trained in? 

 Entomology 

 Mycology 

 Nematology 

 Virology 

 Bacteriology 

 Others (Please specify): _______ 
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National legislation  

 

60. What laws support you and your work in phytosanitary related duties? ________ 

 

 

 

 

61. How familiar are you with the following Zambian phytosanitary legislations? Tick 

where appropriate. 

       Very Average     Not familiar 

 

Plant Pests and Disease Acts, CAP 233 

Noxious Weeds Act, CAP 

           

62. Does the law give you powers to implement phytosanitary regulatory work? 

Yes/No/Don’t know 

Please explain your answer. 

 

63. What are the penalties for those that do not comply with the law that governs the 

Zambian phytosanitary regulatory system?  
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     Appendix H 

Questionnaire two: Pest risk analysis data collection  

 COMPONENTS STATISTIC/ 

DATA 

DATA SOURCE COMMENTS (e.g. Availability, 

accessible, etc) 

SPECIFIC INFORMATION/DATA FOR PEST RISK ASSESSMENT 

1. Pest list 

1.1. Zambia pest list 

1.1.1 Insects/mites    

1.1.2 Fungi    

1.1.3 Nematodes    

1.1.4 Viruses    

1.1.5 Bacteria    

1.1.6 Weeds    

1.2. Pest list of exporting country 

1.2.1 Insects/mites    

1.2.2 Fungi    

1.2.3 Nematodes    

1.2.4 Viruses    

1.2.5 Bacteria    

1.2.6 Weeds    

 

2. Entry 

 

2.1. Quantities imported  

2.1.1 Supply 

Country(ies) 

   

2.1.2 Quantities by 

country by year 

   

     

2.2 Frequency of 

imports 

   

2.2.1 Frequency by 

country 

   

     

2.3 Pest 

interceptions 

   

2.3.1 Species pest 

interceptions 

from/past trade 

flows by country 

   

2.3.1.1 Insects/mites    

2.3.1.2 Fungi    

2.3.1.3 Nematodes    

2.3.1.4 Viruses    

2.3.1.5 Bacteria    

2.3.1.6 Weeds    

2.3.2 Species pest 

interceptions by 

country by 

frequency 

   

2.3.2.1 Insects/mites    

2.3.2.2 Fungi    

2.3.2.3 Nematodes    

2.3.2.4 Viruses    

2.3.2.5 Bacteria    

2.3.2.6 Weeds    
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2.4 Means of 

transport by 

country/pathway

s 

   

2.4.1 Rail    

2.4.2 Road (e.g. open 

trucks, 

containers) 

   

2.4.3 Private transport 

(cars) 

   

2.4.4 Pedestrians    

 

3. Establishment 

 

3.1 Abiotic    

3.1.1 Temperature 

(Indicate period) 

   

3.1.1.1 Air temperature 

(Maximum 

average) by 

region 

   

3.1.1.2 Air temperature 

(Minimum 

average) by 

region 

   

3.1.1.3 Soil temperature 

by region 

   

3.1.2 Precipitation by 

region 

   

3.1.3 Humidity by 

region 

   

     

3.2 Host (Presence 

and distribution) 

   

3.2.1 Areas of 

cultivated maize 

   

3.2.2 Distribution of 

cultivated maize 

   

     

3.3 Pest control 

practices in 

supply country 

   

3.3.1 Chemical controls    

3.3.2 Natural enemies    

3.3.3 Others    

 

4. Spread (Human assistance) 

 

4.1 Movement of 

imports  

   

4.1.1 Frequency within 

the district 

   

4.1.2 Frequency 

between districts 

   

4.1.3 Frequency 

between 

provinces 

   

     

4.2 Usage     

4.2.1 Processing    

4.2.2 Market    
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4.2.3 Farming    

     

4.3 Length of time 

in storage 

warehouse 

   

 

5. Consequences 

 

5.1 Economic    

5.1.1 Value of 

commodity 

(Profits to 

farmers, etc) 

   

5.1.2 Crop losses    

5.1.2.1 Yield losses     

5.1.2.1

.1 

Losses in storage 

warehouse 

   

5.1.2.1

.2 

Losses in the field 

of production 

(Farm level) 

   

5.1.2.2 Quality losses    

5.1.2.2

.1 

Losses in storage 

warehouse 

   

5.1.2.2

.2 

Losses in the field 

of production 

(Farm level) 

   

5.1.3 Pest control costs    

5.1.3.1 At farm level    

5.1.3.2 In storage 

warehouse  

   

5.1.4 Impact on exports    

     

5.2 Environment    

5.2.1 Cost of 

environmental 

damage 

   

 

6. Presence of software models (indicate type) 

 

6.1 Climatic e.g. 

CLIMEX 

   

6.2 Statistical     

6.3 Population 

growth 

   

6.4 Economic 

Analytical 

Techniques 

   

 

7. Source of information for PRA 

 

7.1 CABI Crop 

Protection 

Compendium 

   

7.2 Internet    

7.3 Books    

7.4 Journals - specify    



 

 

 157 

7.5 International 

Networks – 

specify e.g. CABI 

   

7.6 Verbal from 

Experts  

   

 

8. Expertise 

 

8.1 Plant Protection     

8.1.1 Entomologists    

8.1.2 Mycologists    

8.1.3 Nematologists    

8.1.4 Virologists    

8.1.5 Bacteriologists    

8.1.6 Weed Scientists    

     

8.2 Others    

8.2.1 Economists    

8.2.2 Statisticians    

8.2.3 Ecologists    

 

9. PRA Unit 

 

9.1 Established or not    

     

 

10. Peer review 

 

10.1 Internal review    

10.2 External review    

     

 

11. Risk communication 

 

11.1 Stakeholder 

consultation 
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     Appendix I 

Standard operating procedure for PRA  

 

 

 

 

Step 1: Head Office PQPS team meet to confirm a PRA is to be initiated, determine which 

PHI is to take the lead and identify peer reviewers (other PHIs and ZARI experts). 

 Step 2: Lead PHI formally (email or letter) confirm with trading partner NPPO or Zambian 

importer who triggered initiation that a PRA has been initiated.  As appropriate request 

a pest list for the proposed commodity.  

Step 3: Appropriate pest lists to be obtained from the supply country, ZARI and/or CABI CPC 

for the commodity. 

Step 4: Lead PHI proceed with PRA following the simplified PRA procedure to categorize 

the pests. Document categorisation following the formats indicated in Appendices B, 

C and D. 

Step 5: Lead PHI proceed with detailed pest risk assessment following decision steps set out 

in Table 5.3, for each pest categorized as quarantine in Step 4. Pest risk assessment to 

be documented as in example Table 6.3. 

Step 6: Lead PHI to prepare summary list of those pests recommended as requiring 

phytosanitary measures and devise possible management options. 

Step 7: Lead PHI to forward draft PRA documents to peer reviewers identified in Step 1 for 

review within a specified time frame.  

Step 8: Lead PHI to update the PRA documents as necessary in response to technical 

comments received from reviewers, and document or account for responses to 

reviewers’ comments. 

Step 9: Lead PHI prepare final PRA documents and covering letter for PQPS Team Leader to 

‘sign off’. Distribute PRA documents to stakeholders, most importantly trading partner 

NPPO to confirm when trade under the proposed conditions will proceed.  

Step 10: Under PQPS Team Leader authority, notify PHIs at border ports the import 

requirements, especially the documentation requirements (e.g. phytosanitary 

certification, treatment certificate) and any on-arrival inspection requirements, 

allowing trade to commence. 

 

 

Communication received 

from a trading partner NPPO 

or a Zambian importer 

indicating a need for PRA 


